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(54) Title: DIPEPTIDYL PEPTIDASE IV INHIBITOR 

^ (54) «n®«ft: tf-ivlMJN 

^2 ( 57 ) Abstract: A compound represented by the general formula (I): A-B-D <wherein A represents optionally substituted 1-pyrro- 
^ lidinyl, optionally substituted 3-thiazolidinyl, optionally substituted l-oxo-3-thiozolidinyl, etc.; B represents a group represented by 
If} a)-(C(R l )(R 2 ))kCO- (wherein k is an integer of 1 to 6 and R 1 and R 2 are the same or different and each represents hydrogen, hydroxy, 
O halogeno, etc.), etc.; and D represents a group represented by -U-V [wherein U represents optionally substituted piperazinediyl, etc. 
^ and V represents a group represented by -E-R 7 (wherein E represents a single bond, -CO-, -C(=0)0-, or -S0 2 - and R 7 represents 
O hydrogen, optionally substituted alkyl, etc.)], etc> or a pharmacologically acceptable salt of the compound. 
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(I) : 
A-B-D 

<5S + x 

Attgt&g t < &#g&© L < tt^K&Z) 3 -*-7V 

Btta)- (C(R 1 )(R 2 )) k CO- (jS*. ktt 6®«E»«U R'Stf 

Dfct -U-V[iS<K UttStt^t<H:#SSio^7S;>y>r;^^*^U v 
Ji-E-R 7 EfcMMg^ -CO-. -C ( = 0) 0- N XJi-S0 2 -^ 
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m m m 

dpp-i v % mmo^m nmk Mh&yowmm^® n * * 
m&m , 

dpp-iv & N ?)]/%3>m^7?- y- i w-i)<D^mmt^m-¥tmmt vzm 

6 ft W So GLP-l {±s Mfr£><7M >^ U >©]Rffl£^;i/:3-;*ajft&#Wfc^ 
•T-S c DPP-IV PlS^JJi 2M«^CT1-^»Ji:^ D o 3 z. t&Mft£ti 

%o XU. l^JT^Y u—i?T (Diabetologia) s 42^ 1324-1331 M (1999 ^) s 
VJT^-tJ-Z (Diabetes) N 47 # s 1663-1670 H (1998^) N M yg#P& 

mmmm lm^m Rvmrnftft mmsz (W097/40832) m dpp-iv m 
mi®2mmmm%0&£vz<D^m&£^z®nj&&£tiz^Zo 

dpp-iv A^©^a^±TOJp!^3S#±fc:*VNTmg^ai%^t-rse:i:^ 

»?>tiT^5 cot© (a) ~ (f ) mi o 

(a) ^Jifrgfc&^T DPP-IV ^M-^-f^^il^^tlT^^o 

dpp-iv ©fggifcJu t-t T-«T*it/jn-rs 

Vi-Vyy • ^ • • -T d^- (Scand. J. Immunol. X 33^, 737 

h (1991^)] o dpp-iv mmnmi dpp-iv t*r-r strops v>r f^i>sw 

^-(Biol. Chem. Hoppe-Seyler) N 305 M (1991 ^t>*^©*©#%^J] o 1* 

^ h % << >©ji^s i l - 2 m^mmmmRx^B -«^;wi-t£tt©it& t - u 

>;^©^Mti{is DPP-IV mmzfcfttZ>zttt7F£tiZ\,^ lzti>i>i-¥ 
yy • -;f:7W A^ n$;-(Scand. J. Immunol. X 29 #s 127 H (1989 
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j -*-7-*r ■ 3-1- J 7- 4 v P '7sr4V -*7'7* U*(Proc. Natl. 
Acad. Sci. USAk 88 #s 1556 K (1991 IB«O^D7°P D >(boroproline)f£ 

mfcr&& d??-ivmmMi±s ^&£fc*#;b&i\ -^*©cd4 + t-\;wi-,« 

irbJK^8U>^3«ii3iiatJ c IL-2e4*«Ift!lU Tfr^frfeWt in vivo T» 

* u > y-en&zti % mtm^onn fc*&n? & & z. t nx v^ s c ^ 

Un*;i/-r>P • x^^^U^>^;V-^A^n^— (Clin. Exp. Immunol. ) s 89 
192 J! (199230] o 

(b)HIV^St^Tx DPP-IV fcft?-3M#J3tttffi#fck e7^;i/X©«f*p\ 
<D®Xzm±\stzZ.btfi®.&£tl't^Z>o HIV-1 fcj*|febfcfflAft*©T-|fflJ!a-CJ± 

Immunol. K 149 3073 Jf (1992 if)] HIV-1 Tat * W^Wfc^ DPP-IV 

i: b t-t^ • t7* • D i^-(J. Immunol. k 150# S 2544K (1993 
if)] tfW&tlTV^So 

nwa [^^-^-^-^ '-fe;i/5—-/w b u— (J. 

Cell. Biol.)s 121 #s 1423 Jt (1993 if)] o 

(d) ii&Tkip© DPP-IV ©|§3i#s &fe «ttHft5 U ^v^-(HA)Xr«B 3 PS»A*© 

7* $>:*P$MJ. Cell.' Physiol. K 151 # s 378 Jf (1992 if)] „ 

(e) DPP-IV ^©lu3tM^©il^S»S!:flg(prostatosome)©«l 

U-*;v-^^^ h U — F-^iJ-M'/H^^b U— (Eur. J. Clin. 
Chem. Clin. Biochem.k 30^ 333 H (1992 if)] . 
( f ) DPP-IV J± N T-iBSO$®ti^07T; ^>f7 ^ fe*(ADA) fc*S£*r 3 - 
ktf^tiT^* Cit-r^>^(Science) s 261#s 466M (1993 if)] 0 ADA ^Sfcfcs 
t h fc^^tlilit^l^i^^ (severe combined immunodeficiency 
disease)(SCID)©JHB^&3o 
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#\fz>mmw\ ; &&M,m, &mmfc&. e^?- (ra) © 
i b&j&6-c©im h *>r >ttm»mk ( b ) t - jinijia^© hiv ©g 

AI»ihW^n«-3< AIDS ©^»XlW8*fc*ffi&lll 
&k (c)^TO±s^t?LSt>*|yi:Bi{«^©^©^^I^±1-^^O^iJs (d) 

mm, mm&ms u^m^mnk (e) ^©lu^aiJiB^ti^^^^j^i: 
LzMmz*$>z>}i%z-t>nz>o mm^, 10-182613 -em^ti^ dpp-ivh 

DPP-IV Pl^JiiLT^s Bl^ffF 95/34538 (W095/34538) N SREtttt 98/19998 
(W098/19998) s HIM?F 00/34241 (W000/34241) s *H#^F 6011155, 
6124305 ^TOS^ffF 5462928 £N-g^n U ^ >M#;# N *S#ffF 6107317 
Stf^S^fF 6110949 CN-Smf-T^-;i/SI##^, SPgfSfF 95/15309 

(wo95/i5309) izmmm^m^, m&Mm 99/67279 (W099/67279) , 

99/61431 (W099/61431) N SPg^fF 99/67278 (W099/67278) SV^B^fF 6090786 
£7$. Z&IHWfctfx 3-P y^ftff 1050540 STOH^ 5543396 fc**:**— 

«e^©OTis dpp-iv <Dmm<m*%t z%rMte<t>-&®*mmt% c £ t* s. 

##PJ#£&±fB©PJt£8^^ < -o tzWks TIB©-^^ ( I ) 

T**n«ft^si^«ifcfc*D±iB©iHi*«^t'a^fct«3*i,fco 

-f&fc^ *$RUBfcmT© (I) ~ (XXV) fcHf^o 
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( I ) Hfc* ( I ) : 
A — B — D 

y y-)vms sm^b < mmm® 1 ~**v- 3 -f7v* u v-jim, sm^t 

< (±#am© 1,1- V** V -3-W'J g&ig b < &#g}&© 3 

u gm^b < &#ggi© 2 , 5 -*;t p d - 1 - b-p u;i/*s 
wwm b < «gm© 1 - e n u gm^ b < &^a&© u y y & gm 
m b < «g&© 1 — r > i« u ji&g b < 1 - 4 > k u 
ai&gb < &#gm© 1 h'D-f >f u;va> smsb < &#gm© 1 - 

rh7tFD^'J ;b* s Xiigl&g b < 1 -t 1 * tFn^y'j 

*U 
B& 

a) - (C(R 1 )(R 2 )) k CO- k&lfr£>6©g$t£3lU R^VR 2 ^ 

& »Sb<«g&©r;i^i/^ mm^^mmm^mm.-r)^)^ 
mwm b < (i#gm©ra«^a> eme b < \±wwmv>?k>t-)^ mm 
m b < (i#sm©T;i/^-;i/Ss gi&g b < mmWkOT u gt&g b < \± 

ftWM(DT7)\s*frM, wmg b < l±ifi©^f dt'J X&gJ&g b < 
i^gJH©^ P7'J -JlsTft*)VM%mTfi\ & & bj^fSJITfci^bfc 
R^R^^^^^-^t^ot, MkAS2W±©^ ^bi=rofcj^ 

jit t ^ b 2 o © r 1 Putin d & o 2 o (Dmmm* t-mizr^rmm 
s b < ^^gm©fli?s^T;i/dr;i/Ss x{±g^ b < mm^ommMMM^ 

b) -C0 (C(R 3 )(R 4 )) m - R 3 #£fR 4 &s im-X&fl&oTs ^ti^ 
ftfufBR WR 2 £^«T»&*K m{±l^?>6©»^t-) 

c) - (C(R 5 )(R 6 )) n - (sS;*s R'&IFR 6 ^ H-Xfcm&oTs ZMftM 
IBR^tfR 2 ^ !^ nii2*f,7®IMt) -£§l£fri£^ 
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d) -C0- Xfcfc 

e) -S0 2 -tSU 
Di± 

-U-V Ul±g^gL<&#g&©t-^^>^;i/S, xii^tK^? 
5»$M;i/**aU V&-E-R 7 (gJi+s Ett^^s -CO-, -C ( = 0) 

b < mmWkCDT U Km^b < tt*g&©75;i/*;i/^ g«m b < \m 

-W A -X A -Y A -Z A 

1) W A &l>*Y A fc^ H— XttUfcoTx KiRJg^ lilfs -SO- -S0 2 
- N Xtt-N (R 8A ) - (^*s R 8A &iiyieR 7 £IWe&3) X A &g& 

077 u b < ^ntfe©^ D7>;u >&s mwm b < £m& 

0^rO7U-;V7MU>& Xfct- (C(R 9 )(R 10 )) q -[^*s qttlfrfc 
6©«ftft*U R 9 ^rjR 10 ^ H3-xi±gfc^Tx 7jc^M^ g3&gb<»g 

fli^^mmiiSs gm^b<»g&©7;i^:=.;vSs Siib<»Si©7;i' 
* gm^ b < \mw&®7 U gmS b < {i^gm©T^;i/^;^ 
gj&g b < \mwMv>^ P7U gt&g b < Ht^SJfeo^x n7>j 
/WHk XttH U JWWR? b fc R 9 R 1 0 h #fl*Uft*JK? t -m ttoti 
^b<ii#gm©Jli^T;i/dr;i/*^^T (fcfiU - (C(R 9 )(R 10 )) q -*> 

^>^^ilos^R 9 WR io ^i-^T7j<mii^-r*fei>3 fctaavo ]*3rt-*\ & 

&W£X A #W A X&Y A #gtt--N (R 8A ) -©W*©-N (R 8A ) -t-miZ* 
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V (X A #W A X»Y A #irr-N (R 8A ) -©fr£©-N (R 8A ) 

ts g&?BL < J4^Stfe©^D U il/iX!ifiSl < BSMHfeOE^'J s> 

2) W A S^Y A {is liii-X&ll&oT, «*JK3% ^fJi^s -SO-, -S0 2 

x«-n (r 8B ) - R 8B {±tui3R 7 tmmzm?) «U X A &- (C 

H a ) r - rttl*»&6©«»**1-) «U Z A &, gt&gb < tti^ggl 

g^b<»ttm©^nru-;vT;i/^;i/»s -so 2 -N (R 1 s ) 
WWk(DT)V3c)V& s WW£ b < itwm^or U g^g b < l&mWkCD'?? 

b < mrnWk®^ ut i) x&g$m b < m¥WM(D^ 

rD7'J-/l/7/^/H§it^ ^.§^fiR 15 ^J:t>*R 16 «^1-§^^i: 
-lt^-QtiMb:< &#g^©J3I3g:»lt« (SJ^5&8£8g£«ep »; ^ 

mmntz b? U X&g&^b < fci^g&OOT©* : h'J7/ltD^ 

kd'J 5. *V y e 5 V U h U 7 "J U rF7V'J 

X&G A -R 17 (5£4N G a &, -CO- -C ( = 0) Xtt-S0 2 -££ 

u R^^irfBR^iutt-efe^) }-e^^^^>s ttiu w A «^m^^-r« 
^fcj* z A & p t y £T*g&£ nfc t° y ^;i/*t*& oti>J:<,Btf-co-Sfeii 
- c H 2 c 0 - Z^-rm-S fckfc z A (i- h nSxt±$/7V g-eg&Sftfc f y 
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(II) D#-W A -X A -Y A -Z A -£&&Sg (I) Efcffl»©rti£$IXfc):3Sg!3*«J 
(I I I) Btf-CO (C(R 3 )(R 4 )) m - (^*s R<\ R 4 JBLVm&*fi*tim 

mtmm-z&z) x«&zm (i) (id a®^r*ifrfciB«0fc*»x 

ft Z^cdMo 

(IV) A#g&3g L < imm^O 1-KP'J X&g&3g b < tt^flltfe 

B#-CO (C(R 3 )(R 4 )) m - (^*s R\ R 4 RX?mte?Mtim&tmmx» 

fca) tats 

D#-W c -X c -Y c -Z c {5£*t\ WWY c fc):-N (R 8C ) - (i£4\ R 8C & 

(C(R 9 )(R 10 )) q -[*4»n qttl*6 6©iEftft*U E'XrfR l0 tts l^-X 
li^ot^ **JR-?N g&gb<&#g&©T;i>*;i/^ g&:gb<J±#g&® 

t)it-)v&, gm^ b < mm&<DTfr*=.))s&s gmg b < mm&oT u - 

gt&gb < ii#gm©T7;i/^;i/*s b < fcfc^gffc©^ d?u 
g^b<{±#gm©^DT'J-;vT;i/#;i/S, xfcfcE fc*6-&b 

ft r 9 r 1 0 1 vmfcmm? t -m t^ot ggm b < it^mmmm^rj^jv 

m*mt (fc£bs - (C(R 9 )(R 10 )) q -^5,^^il0g«R 9 ^R lo ^1- 
(R 8C ) -©tf-#©-N (R 8C ) -iiHifc^oTs gm^b<»g^©^D«; 

> $M ;p«s gi&g b < mmm<D tr^ y ^ > $m ;vs s xt± we b < &^g . 

iio^tr^u^v^^^s^feu z c &ituiBV2:iiir£&3} *mt>tm (i 
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(V) Atftj^b < tt*Iil© i - Kn ij JU±«*?Bb<tt*11»<D 
3 -^7*\/ u ^-^*§^t» u 

B#-CO (C(R 3 )(R 4 )) fc - (^i*s R\ R 4 S^m{i^n^tiBul3h|5l« 

Dtf-W'-X'-Y^Z 1 {5?i*s'X D (±- (CH 2 ) r - (jfcfK r&lfr£>6© 
ffl»**1-) &*fc>U W D &OT D &-N (R 8D ) - U^s R 8D (ilulBR 7 tlU 

fD7'J-;i/7M/A -S0 2 -N (R 1 5 ) (R 1 6 ) R^&cfctfR 16 

^g&or u g&£ b < li^Ii©77/^;H, .gjfcg b < tt^SJft© 

7yj^-;Hv tr^u^y^ sfr^tr^usvak fc.*^^-;^ 

U h u TV ^x->i/^ N 7 u^at, trn l) ;vS s -i K U 

h'JT'^U;^ *^V'J^ 
u;i/*> 'fv^-WJ^ -fvf7yy;H, ^-^^T\/u;* ^t^t* 

-CO-, -C ( = 0) b-sXtt-'S0 a -*«U R 17 {±Bul3R r i:l5l*T^5)} 

(vi) z c tfe(iz D *sgm^b<»gm©^DT';-;^-e$>^^ (iv) 
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(VII) at 0 7 U -Jl/* 6 10 D 7 'J -;vis xitlM(D^>Mymt 

n&Ltzi oioi^ATP7'j-«$5i (vi) stiaig©{b^«ra 

(VIII) iiAr O 7 'J -^S©Iil/!)5^7; I, AP^>Ji^ T)]/-n* 
i^Ms ArP7iJ-;HXft-S0 2 -R 18 R ls lZT)l*)m; hU7;v 

tu— ; ; ^tP7'J-;i/S ; ^rD7U-;i/7;v*M ; ?)i 

; TVl/*--^*-*^ ; T ; 7? )V*)V**^m ; ^ 

D7'J -;V;t^>S ;atD7'J —)17)VU ;7^S; T;V^r;VT US; 

r^mp^r VS; mm&7')V*)V7 $/l;N -ffiq&ik*SRHA7' US; 
7^r;v7US; m-;v75;*; tu-;vtuS; 77/^;v7U 

H (v i ) ifix&fg (vn) sti3«g©<b^«^s^eti^fF^^ti?>^©^o 

(IX) -W A -X A - Y A -, -W c -X C -Y "-Xli-W-X D -Y D -^2iO 

bnx^zm (id m~m (viid mo^tti^izmmo^^xitmm^ 

(x) 2k^l 6m®m5vfzfcmm^±te i~ 3 ®7))s*)]smm&Lw%m 
( 1 x) mfcimvih&mximm^ftfcmmztizzcDMo 

(X I ) 2 b 6jiOS^bfe^M : ?±m^^©-oi:V>o U J: 

(XII) IH-sfD7U-/VS©ItStf-S0 2 -R 18 (^ R 18 &iiuI3£: 

linire&s) -e&aii (viid mfctmofc&^wtmm^mfcmgztizz 

(XIII) X A #W A X&Y A #ltr-N (R 8A ) -(Dfrfi<D-N (R 8A ) 
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% (vi i) mfctm®fc&®x\±Mm¥mm®£n%%<DM 0 

(xiv) a#2-*>7v- i-bf0u$>-^£-cfc*& (i) (XI I I) 

(xv) is (i) m~~m (xiv) aov^-rn^ciBttcft^wxttjia^Wfcfi 1 

(XVI) fe*-IV ^||#1-S«0«^3ffiV^^fc&CD^ 

(XV) ]StfB®c7)E^o 

(XVI I), 2®M^OWSt>*/X^*fcfflV>^>fefeCD^ (XV) Efcffitt 

(XVI I I) 2^Mfc{tBi1-S^«©^^tF/X»^tfflV^§feto© 
H (XV) ]S{cfB«CDgmo 

(xix) m (i) Jg~fg (xiv).3S0^-rn^fiifB«©fli^»[ixi±^i^»fc: 

(xx) sg (i) M-m (xiv) w©v>-rti*>tfB«©'fb-»x«a^^tfF 

(XXI) m (I) 3f~fg (XIV) IS©v^•r*^A i fcIB«©'^b^rtIX^S^(3 

(XXII) 2 liSio^teSVAiiMofefcoi (I) iM~fl (XIV) 
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y b«h > k y ;v*s g^^ > *v y «ft^>y-f s. *v y g 
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R 2 1 ) (ft*. R 20 ^t>'R 21 fi|5l-XM^oT7X^JI? ; 7J1/^I;»7 
;uJr;i/* ; flgJl^ifl^S ; 7-;i/^;uS ; 7)l*-)l& ; 7 »J— ; 77M 
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n ^ ; 7*^;i/^r;i/*;i/fc;i/* ;atD7'J — ;AfD7'J- 
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A ; 7 V ; 77;^M ;atD7'J — ;i/3E ; D7'J — ^7)^)^ ; 
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tT-fyOrZrl'-m ; 7Jl*-M*i/£ ; 7 U —M^>& ; 75> )l/*M*is& ; 
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7;V^;i/-N-7'J-;i/7^;S ; 77jl/^j!/7^ 7M ; N-T^^V-N-T^ 
^7^S ; N-7M;i/-N-7;i/nJr^7^1;AfD7'J-;i/7^ 
it ; 7 V—)]s7))s*))/7\ ;i;f h7kh'D^V^yiJ;i/i;rh7tF 

u;vs ; l — f > l< u^;vsx« l — f w > k y -,«£inr) t:3t£*i 

$.MM7s)\;*~frJr*i/M ; 7Jl>r-)lZJ\s*-)l#*i/£ ; 7)1 7)]/*- 
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AfD7U- ;i/^;i/7'f— ; ^071]-^^-;^^^! ; ^tdtiJ 

7'J-;i/7;vnJp^S ; ^fD7 l J-Jl/7jl/W5;I ; ^rD7U-;i/7;i/^r 
; d 7 "J -;i/7;v^V7;i/*-M ; Arn?']-^;^^ 
; 'srD7 1 J-;v7;i/3^^AM-;P7^ ;S ; atd7'J — ;u 
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Xtt 1 ^ > -B >^ 4: »^ b tz 1 0 M (Dtit&^r D7'J -;hst ft § c J: 

6 M©^x D7U — 1 fl©^ >3S^H^-b fc 1 0 M©^^x D7'J 

D7'J & ft & »fc«i<& 1 2 bT^& bT 
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xii im<D^>^>m tm^ t tz 1 o n om^r- utv -jmx- &%^hhm& 

6M©^xp:f'J — ;i^;£&iffl©^>^>3§£$i£-bfc 1 omcdh^^d^u 

n7'J 5. £3Ifc£tL£ 1 X& 2 kLh©«&Sh bT^ bT 
Wt$<fcl>) -£&3o -jftsS (1-2) fc^VNTs -W-X-Y-{i2flScDg^ 
^*M^T^-r^^*i:bTftfflU 2M©^StJim;i:2&^b 

omm^mm^Mmm^m^t^^Bmx^^^ti^m^v^) „ -w-x- 
y-# 2m<Dmmw.i-^tsm^m. 2m<Dmmw^mx % 2 &^b 6m®m& 
Ltzmmm^izte 1 ~ 3 (D7)i*)immm Lx\^nttm^L<, 2 ocdt 

;i/^S^(^[-^Jg^{c^bTV^^tJ^J: D^f^ L^o £#Bt##£-rs 
m&WZZO^iz l~3©:^*;i^#smbTi^;:£#S£U^ J^HI^ 

±©gJHS#^Stfi : ? £ V> o b J; & ^Tli^7JV^l/SSfMt 5 
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±tm*(D-mi& (i-5) m^t> z^ggi^b<{k^gm©^DTy- 

2|@©^lH 1 £3l$t$J^i: bT^tf £ b < s 6 SO^tD7 >; 

1 {S©^ > >M tm& b tz 1 0 M ©jfr^T- D7'J -;b3IT* 

b<s 6M0^Tn7iJ-»^f,WlbW ArP7'J-Wfj|i^ 
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~ 3 © r;i/*;i/2S#S& b w £ £ £ #Si £ b < s 2o© 7vi/*;i/S# n-ftM 
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( i ) »s »©sj6xg fc«ev*^^"* 

A— B— L + H — D - A— B— D 

(II) (III) (I) 

;brr^^ a&gb < tt^aftOT' D -;i/^^^>Ss a^b < fct#a&©77i' 
©T;i/^;i/x;i/^-;vSs s^b<{i#S^©7 > ;i/^;i/7:;i/*-;i/^-^^*s g 
7V-M*i/M, 7)]/*)ltt&> 7)^)V7s)V7 ^ 7 
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i&tti: btfc b U x^;i.T S X £ U ^>^©*TOSs MWtii U •> A, 
JKK***U«>A, zKK^h'J^As ^bth'^As *&<b-fe 

* h U >>Ap< h\ * ij *j A tert-7b=^> Ff0il7;^*^> h\ 
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;i/*;u*^> vmonrv b HSffittiSJfcgb < {i£*i£>©*g£-»K - 7 8°c 

Jiatfc nil m« b y iw^x £ y $?>^©w«&^ y t> a, 
»j<** y <> As h y «>As b y A^©«m*s ^- h y 

A^< h3^> h\ * y >>A tert-7*b^> KH©£JlT;i/=i^> Fftffttf £>*l£o 
fls£4H (IV) {is [SIMffF 98/19998 (W098/19988) fcffiBSftW 

fb^rtJ (V) {is rfJ|£©<fb-£* bt*# S ztb~Z%%tt, ~%ffll • 
tf:/-if Vif^-f-a Chem. Soc.K 890-899 H( 1947 K 

• • If • >r ^ • Vtif^-(J. Chem. Soc. K 561-572 H(1962 *£K 
i^i'— • • if • • V-y-^^-r— (J.,Chem. Soc.)s Bs 449-454 H 

(1967 ^)s^^— l-fl/**?^ T^-^^WVifJc^ — (J. Indian Chem. 
Soc.)s 36 ^s 787-791 H ( 1959 ^K if • :hfl/ • ^ • *—ff-y >? • >r ^ X 
h y-(J. Org. Chem.K 17# N 1571-1575 M( 1952 3pK • • 

.^rUh y-(J. Med. Chem.K 14^ 1060-1066 H( 1971 ^K 7^>*# 
W 1388756 (1965 ^) s ^ • • V • T* y * > • 4r ^ • Vif:^ 

4 -(J. Am. Chem. Soc.K 68^s 1204-1208 M( 1946 ^K ^HBS 60-120872 ^2$&s 

t-tJl/ ■ • ^r-f ^>t;i/ • f 'J-(J. Med. Chem.K 39 918-928 

Jf(1996^K m^yAWfr 67/06512 (1968 $0 fcffi«£*lWS:£$&Xfci:* 
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<IBi&3> 

D#-u-v-e&£fc#Ki (i-b) &®£j&i^t^s£irr zzttf-z 

A— B— U— H +. L B — V — A— B— U— V 

(VI) (VII) (l-b) 

ik&m (I-b) its (VI) bfc&fa (VI I) &gfcJ:D£g 

#STs ^^rste^s ma^DD^ s?^tiD^^>^)ADy>ft 
tT(is mzit h x^;i/T s>^ij v ymommmM, im* u # a, 

A* b=^> h\ * U £A tert-7* h=^> Y^OGMT*)]/^**/ 

(VI) t±. [HHittlt 98/19998 (W098/19988) «] fcfB«£tlW 

JK*5Wb£«B (VII) ttx TfrJK©fc^fcUT&a;:fcfcT!gS#N [y-v 
• Vitxr>f-(J. Chem. Sock 890-899 H( 1947 #k 

:M/ • #7 • if • ^ ^ • Vtir 4 -(J. Chem. Soc. K 561-572 M0962 
*E)s •^-^•if VitXT 1 ^— (J. Chem. Soc), 449-454 

1(1967 — ^ •t7'^>T'(7V^^Jl/'Vitxr^-(J. Indian 

Chem. Sock 36^ 787-791 H( 1959^ K If • ^-:K>1/ ■ ^ • • 
h y-(J. Org. Chem.), 17 1571-1575 H(1952^k • ^ • 
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^x-f t/i-fr ' ^7 V U-(J. Med. Chem.K 14 # s 1060-1066 M(1971 7^ 
1388756 (1965 4f ) , Vr-jrfr • ^7* • i> • 7p< D * > • 7" ^ . v 
thx^^-(J. Am. Chem. Soc.K 68^, 1204-1208 J! ( 1946 #k 60-120872 
-t&SU • it? • • T^X h U— (J. Med. Chem.k 39 

918-928 H(1996 ^), It7 7 U £#fF 67/06512 (1968 30 *] fcJ3il<**lT^3# 
n & « 17T*§ § £ #T*£ § o 

<»jfi84> 

B#-CO (C(R 3 )(R 4 )) m _ 1 CH(R 3A )-Tfet)s D#-N(R 8A )-X A - 

Y A -z A -efe^^t/ (i-c) fck ^©^xsfc^^ssji-rsi^^t^o 



ot^VMtU R 3A (iltilBR 3 i:l^«T-$.Ds A N X\' Y\ Z\ R\ 
R\ R 8 \ SVmtt*ti-?*il9IBi:^I«|-C&S) 
{b^tl (I-c) {is fc&to (VIII) (IX) 



4-^2h=¥-9->^F©3:-5 l ;i/^jS^ **7— ;w. x*7— ;k 2-7p^7-;1/ 

pWi/yUi/*** k*©*7*p b >tt=fiEtt$88k xttcftfe - 7 8°c 

3 H t lz X D ft * - 3 o 

S^&ilbT&s $J£«fiifti*<7sii±b U<>A (NaBH 4 ) s imWsTJ^ 



if / R " 
a-c-icrSrVi-c-r 




(IX) 
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Mi- h >J ^A(Na(CN)BH 3 ) N 7jc^b h U T-fe h **/*^m± h U t> A (NaH(0C0CH 3 ) 3 ), 

Tk^bu^-^AT^^^^A (LiAiH^) ^(Dm^Mzm^xms ^ytj&mm^ 

^TT\ ft&M (VIII) (IX) S&fcS^ (I-c) £ 

Mmh&$) (VIlDit M [^11^4794185, 3-Dt7>- • 
■$-7 • * • h U-(Eur. J. Org. ChemK 1 ^ 329-333 M (1999 

J^-fl^tl (IX) (i, » [&»§£ 98/19998 (W098/19988) ^] tfES^ti 
<S£ii&5> 

D# — NH — X A — Y A — Z A Tfe£'fb'o$3 ( I — d) ^©SJfeXg^V^jt 

A— B-OH + 
(X) 

A— B— N— X A -Y A -Z A 

I 

G' 

R'° (XII) 
H 

A— B-N— X A -Y A -Z A 

(l-d) 

(5£4>, R' 5 5 &!ul3R 5 ^|nI§lT*&Ds G' (±tiifBG A ^[l*T^ As B, 
X\ Y\ St>*Z A (±^ti^tilulBi:|5l»T"fe^) 
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R'° (XI) 
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ib&to (i-d) {±s (x) tit&m (xi) mm^m&mm, 

>$©^JfcftflS**N ^i^l/i-f^ THFs 1, 4-^W>^©x-f;i/ 
-S^^;i/*;VAT5. h\ N-^raUP^ VtZ-JVZfl/tti/ K^©^7* 
fe«©^©^©^mT\ 5#~4 8B#ISMJfo£«3 fcfc«fc Nhl^J (XII) 

)]/— 7*7 - 4 > • — # — y % • is > -fe ^ 7 (Protective Groups in Organic 
Synthesis) s ^U — >(T. W. Greene)^ > • U- • T > h* • • 4 

yn-ifs\,4TV K(John Wiley & Sons Inc.) (1981 $0 #88] #fcta«©*fe#& 

<b^r#J (X) fck M [fh7Ah*n> (Tetrahedron) N 45 5787-5790 H (1989 

<b^r#i (xi i) fcju #^MB«©*«Xtt**i&t:*i;r»*cfc#TS«o- 

B#-CO-^^ D^-NH-X A -Y A -Z A T^§-fb^ (I--e) {i s * 



A-H 



+ 



OCN-X A -Y A -Z A 



(XIII) 



(XIV) 



A— C— N— X A -Y A -Z A 



(l-e) 
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(5S*s As X\ Y A R.TfiZ A &*ti*timBtmtt&2>) 
ih&m (I-e) & s <b£& (XI II) ^bllr$&J (XIV) ££ s jfeSCfcti 

Wb^bzkfjt, ^>-t£> s r;Vx><S<©##j^fc:dc|fc yifAx-r^ THFs 
1, 4 -s?*^U->«l©x-T^i[i, ;k 2-7*D^y 

KB*** tf £ a, *gMb* h tf <i7A, zkJMb* h U t> a^©$«&Ss ^ h >; tf 
fb-^ti (xiii) «s £iK . t> k ■ pt^r-r s/^/b • >T 

\ 7, Y tf — 1/ # —X (Bioorganic & Medicinal Chemistry Letters) % 6 #s 1163-1166 
H (1996 ^) $] fclB«$'nT^*»ttXtt**l&fcSpUT#SCi:*«T;* So 
<b^rt) (XIV) &s HJiS^JfBm©^X{i^tie,k:mDTf#SCh^#So 

{b^ (I) &s *<OR*xafc^«»-r*ii:*»T?**o 

A— H + L'— B-D A— B— D 

(XIII) (XV) (I) 

te^rfe (I) &s (XIII) J:<b-£rti (XV) ifcgfc«fcDEX-S> 

!6^»0?5P&Tx ^OTM'IfWs m«^nn*M, Vtvutfym®^ 
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$&*3B:fc <; •> Av zk&rti:*- h U 7 A, 7K«ft^ h U ? Af0|« ± h 'J ^ 
(XV) & s ^B#l^ 6110949 ^CDBJil*fcfB«^tlTV^^^X^i 

x.{fs 7Dr^r^- • -f Or—fi-vt • (Protective 

Groups in Organic Synthesisk 7'U-XT. W. Greene)^ ^a> • U— • 
7> K • • >f >r?— tfW^y MJohn Wiley 6 Sons Inc. ) (1981 ^) #Jffi] 

— -ft - y $ • h -7 > 7% 7 :t — p< — S/3>X (Comprehensive Organic 
Transformations k R. C. 7Dy^ (Larock)lf (1989 ^) ^f] t^oT^frac 
£#T-^ ib^tl (I) o+fcttx cti*^rt*IB#i:bT*6t«f«ift»aW*:-C 
(I) ^*<£fc#t?£Sfc©fcfc*o 
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&s «itt4»«is at& urn* mm, wm^s gmzwh???* 

{b&m (i) ®M%m®Ltz^t%Mt, ib&m (i) &&®j&T&t>MWr$ 

i^w^c^tt^s zn^imfegtizz titter o&tzs ^©ffecoDPP- 
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#t^s#s mmtenLTmm^mten*m&zmm.?%zt&m&L\,^ 

&o&4fc£^fc«<«KB!l Mii^o^JI) (is 7jCs i/3i s y;i/Ky k 

So 

-a-jr mm\ mmm^ts) , mmk awwsk mmk msm* 

So 

mts fitU B&fcD 0. 0 1-10 OOmg, $ftb<(i5~5 OOmgffe^ 
±IB(DK«£ 1 0 1 HIX(i 2 HJW±fc:#il UT«#t50^l bW 
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m&mi: (S) - 1 -[2- (2t^7^-;1/7^) x.f-))/7 ^ ;]T*?)V-2 

-t'n'j^>M*-h'J;v 2*fryz)i*>m& (ft^rtj 101) 

(1) ##^J2Tt#^tL§2-(2-f7^-;i/T^/)ai5 L ;VT^> (415 mg, 3.00 
mol) (O THF (2mL) zK^TT-^Sl^fF 6011155 fcfS«© (S) - 1-^D 
m^l/-2-fn h (217 mg, 1.00 mmol) OTHF (4mL) m 

mug.-? lwife. sjsi^iits tf^tife^s^M^ii 

^o?h^7^- (^od a// * y -;i/=6/l) U »IBfls-&*© 7 y 
(114 mg, 0.420 mmol) *^fc c 

(2) (1) , Cf6ilfe7iJ-ft (225 mg, 0.820 mmol) ©THF (2.5 mL) jgflftfcu 
;**>7U)/*>i? (160 #L, 2.46 mmol) £iP;ts ifitlO«#bfeo MEE 
TT? THF fc^^>^;i/*>K*®*b-C^t>nfcaSS2-7 , D/^-;i/-ac^y 
-^fetSft-ftiU WIB^b-M (239 mg, 0.870 mmol) ftJfeeiiftfcLTfcfco 
JR*: 26% 

•HNMR (DMS0-d 6 ) 5(ppm): 8.99 (1H, br s), 8.00-7.97 (2H, m), 7.75 (1H, d, J 
= 5.4 Hz), 4.84 (1H, dd, J = 5.9, 5.4 Hz), 4.11-4.00 (2H, m), 3.65-3.37 (4H, 
m), 3.22-3.04 (2H, m), 2.35 (6H, s), 2.24-1.96 (4H, m). 
APCIMS (m/z): 275 (M + H) + 

7C*^*f fUMS C 13 H 18 N 6 0 2CH40 3 S 1.5H 2 0: C, 36.49; H, 5.93; N, 17.02. HHflg C, 
36.64; H, 5.66; N, 16.75. 

$mMZ: (S) - 1 -[2 - (6-7PP-3-f'J^JV7^) a^l/T^ 

y]7 ? -fe5 L ;b-2-trp u^>*;v^-h U;i/ 2**>*;i/*>K£Mb-&&i02) 
2- (2-t:^^-;vT^y) >©ftfc*) £#%$]3-et#£>*i£ 2 - 

[ (6-^DD-3-tfU^-;i/) 7^ y] x^;V7^>$ffll\ (S) - 1 - 
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APCIMS (m/z): 309 ( 35 C1M + H) + , 311 ( 37 C1M + H) + 

nMM3: (S) - 1 -[2- (2 -*;*y-V-))/7>§ S) J }T-k^Jl 

-2-fD'J^ > jjJVtf - h U )V 2 103) 

2- (2 -b'^y^;i/T^y) x^;i/^^>CD^toDfc#%^J4Tl#?>ti^2- 
(2-*';*W-)lT$J) if;V7 5 >£MV\ (S) - 1 -^n^T-fe^b 

JRJ*5: 16% 

'H NMR (DMSO-ds) (ppm): 8.40 (1H, s), 7.83-7.53 (3H, m), 7.43-7.36 (1H, m), 
4.84 (1H, dd, J= 5.9, 5.4 Hz), 4.21-3.42 (6H, m), 3.32-3.11 (2H, m), 2.25-2.02 
(4H, m). 

APCIMS (m/z): 324 (M + H) + 

H»J4: (S) -l-[2- (4-^00-1-7^7^7^;) ^)IT^ 

y]7W-2-^o u^>*;i/^h >j;i/ 2^>*;i/*>M({b-£-M4) 

2- (2-h'7^x;V7^y) x^;i/T^>CD^;fc»t)fc##^15T*lie>tl^2- 
(4-?DD - 1 - 7^7^jl/7U) XW^>^1\ (S) -1-7D 

^7^^- 2 — tr d y ^>£;i/^x h y ;^©li-£x;g£ jsv^T^A u £ a§ 
JR*: 18% 

>H NMR (DMSO-d,,) <5(ppm): 8.16-8.05 (4H, ■), 4.84 (1H, dd, J = 6.2, 5.1 Hz), 
4.15-4.11 (2H, m), 3.91-3.87 (2H, m), 3.65-3.55 (2H, m), 3.44-3.20 (2H, m), 
2.31 (6H, s), 2.25-1.99 (4H, m). 
APCIMS (i/z): 357 ( 35 C1M - H)", 359 ( 37 C1M - H); 
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mmms: (s) -i-[2- (6, i-y* y^-a-^^j^^tkj) x 

105) 

2- (2-t°^^x;i/) T^^x^;PT^>0f^t)D{C##^J6^f#^tl^2- 
(6, 7-^p< h^^-4-^r^VU-;i/7'^y) x5 L ;i/7 7 ^>^ffiV\ (S)- 

W: 12% 

l H NMR (DMSO-dg) £(ppm): 8.88 (1H, s), 7.84 (1H, s), 7.29 (1H, s), 4.84 (1H, 
dd, J = 6.2, 4.9 Hz), 4.20-3.93 (4H, m), 3.99 (3H, s), 3.97 (3H, s), 3.66-3.56 
(1H, m), 3.53-3.20 (3H, m), 2.55-2.04 (4H, m), 2.34 (6H, s). 
APCIMS (m/z): 383 (M - H)" 

%MM 6 : (S) -l-{2-[2- (4-t!U^;V) -4-Jrt^ l J-^7^]x 

}7-fef;v- 2 - 'J ^>*;i/^ h vju 2^*>*;v*>^ Mb 

^tJl06) 

2- (2-f7^7^if;V) 7-^>©f^to»9fc##^J7T-^e»tL§2- 
[2- (4-t'J^l/) -4-^r^-^U-;i/T^y]x^;i/T^>SfflV\ (S) - 

iR*: 17% 

1 HNMR(7'J—f^ CDC1 3 ) d (ppm): 8.74-8.72 (2H, m), 8.50-8.30 (3H, m), 7.93-7.87 
(1H, m), 7.77-7.72 (1H, m), 7.58-7.51 (1H, m), 5.00 and 4. 77 (1H, m), 3.86-3.58 
(4H, m), 3.50-3.09 (4H, m), 2.38-2.00 (4H, m). 
APCIMS (m/z): 402 (M + H) + 

H»J7: (S) - 1 - [2- (2-^ry V))/7^;) ^)17 5, J]7^)\^- 2 - 
£ P U y >£;i^x hVJU 2 ££I 107) 
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f#£>tl&2- (2-^r;ij;i/7^) ^)\/T^>%m\ (S) -1-7"D^T 
Jfc#: 20% 

*H NMR (DMSO-de) <5(ppm): 10.2 (1H, br s), 9.43 (1H, br s), 8.45-8.16 (2H, m), 
7.90 (1H, d, J = 7.6 Hz), 7.75 (1H, dd, J = 7.6, 7.6 Hz), 7.48 (1H, dd, J = 
7.6, 7.6 Hz), 7.21 (1H, d, J = 6.8 Hz), 4.82 (1H, dd, J = 6.9, 4.2 Hz), 4.29-3.93 
(4H, m), 3.62-3.47 (4H, m), 2.23-1.86 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mmm 8: (s) - 1-[2- (4-^^-2-^^ y;i/7^y) x^vr^y] 
r-t^ji- 2 - t*P y *jy-t))v#- h y;i/ Uk-sm 108) 

2- (2-h-7^x;i/T^y) x^;i/^^>©f^toD^##^J8^#&n§2- 
(4-^^;i/-2-^y U;b^^y) x^-;i/T^>^ffil\ (S) -l-^n^ET 

£bTflH\ «^!llh|5l«tbT«^tJ^I#feo 
Mm: 26% 

*H NMR (DMS0-d 6 ) tf(ppm): 9.26-9.19 (1H, m), 8.21-7.94 (2H, m), 7.86-7.74 (1H, 
m), 7.61-7.40 (1H, m), 7.06-6.92 (1H, m), 4.78-4.67 (1H, m), 4.54-4.16 (1H, 
m), 4.10-3.82 (6H, m), 3.42-3.34 (2H, m), 2.58 (3H, sj, 2.01-1.81 (4H, m). 
APCIMS (m/z): 338 (M + H) + 

nmmv: (s) - 1 -[2 - (4-^y vkts.;) ^)vtxj\7^)v-2- 
t-D y v yt»\,ifs- h u;i/ 2 mm {ih^m 109) 

2- (2-1^7^7^) xf-;b7> ^ >CDf^ifc» £ 9 T-ft 2 - 

(4-^py U;i/T^y) x^;i/T^>tffiV\ (S) - l-^P^ET'-feTSM/^- 
eD y s?>^;b^- h y;vt©,3i§i^lfc:fc^Tj^:ti y •> A£iMS£ LT^ S 
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JR*: 28% 

•HNMR (DMS0-d 6 ) <5(ppm): 9.69 (1H, br s), 9.62-9.30 (1H, m), 8.72-8.64 -(ZH, 
■), 7.99-7.94 (2H, ■), 7.76-7.71 (1H, m), 7.00 (1H, d, J = 7.0 Hz), 4.84 (1H,. 
dd, J = 5.5, 5.5 Hz), 4.30-4.10 (2H, m), 4.02-3.89 (2H, a), 3.64-3.06 (4H, m), 
2.20-1.91 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mMMiO: (s) -l-[2- (i-^v^yj;i/7^y) x-3-)VT$ JYrttfr 
-2-fDU^>*;i/^-hi;;v 2imM Ofb-^tiiio) 

2 - ( 2 - K7 S?-;vt" 5. y ) 5 >©fU> t> £##00 10 T-f#?>ti& 2 - 

(l->fV3V U;VT^y) (S) - l-^DtTt^l/- 

3% 

J H NMR (DMSO-dj) d(ppm): 10.30 (1H, br s), 9.38 (1H, br s), 8.86-8.83 (1H, m), 
7.96-7.95 (2H, m), 7.81-7.65 (2H, m), 7.28 (1H, d, J = 6.8 Hz), 4.83 (1H, dd, 
J.= 5.4, 5.4 Hz), 4.35-4.04 (4H, m), 3.70-3.52 (2H, m), 3.46-3.36 (2H, m), 
2.22-1.93 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mmmU: (S) - l -[2- (2-^>^7VJ;V7^) x?;i/7^]7t 
f;i/-2-^D'j^>*M-h >;;i/ 2ttBft£ (Ybi^/111) 
2- (2-^^^->r^y) x^;i/r^>0^t>b^##^jiiT"f#e.n^ 2- 
(2-^>'/^--r^V)iT^y) ^)iT^>^m\ (s) -l-^n^r-fe?- 

W: 18% 
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'HNMR (DMSO-cU <5(ppm): 9.45-9.23 (1H, a), 8.59-8.49 (1H, m), 7.72 (1H, d, 
J = 6.8 Hz), 7.49 (1H, dd, J = 6.8 Hz)., 7.27 (1H, dd, J = 6.8, 6.8 Hz), 7.08 
(1H, dd, J = 6.8, 6.8 Hz), 4.86 (1H, dd, J = 6.5, 4.6 Hz), 4.20-4.08 (2H, m), 
3.77-3.20 (6H, ■), 2.26-1.94 (4H, m). 
APCIMS (m/z): 330 (M + H) + 

mm 12: (S) -1- [2 - (5-N, N-S^^T^ SZJl*-)),- 2 
(fl3£»112) 

2 - ( 2 - £ =7 V=.)]/7 % J ) x-3-)VT X >®ttt> *) fc##^J 12 tlB«0*ife-e 
f#S>ft32- [5- (N, N - ^ f /1/7 V X . - 2 - f ij ^1/7 U ] 

i&<Dto&£%^X*9>7>)Vft>WL<Dftt>*)Z. 4 mol/L i&fb 
7jc^- 1 , 4 -y*W>««*fflV\ H»J 1 fcBWt LT«B<b*«*#fc. 
iBUfs: 27% 

J H NMR (DMS0-d 6 ) <5 (ppm): 8.30 (1H, d, J = 2.4 Hz), 7.68 (1H, dd, J = 8.9, 2.4 
Hz), 6.70 (1H, d, J = 8.9 Hz), 4.84 (1H, m), 3.68-3.41 (6H, m), 3.16 (2H, br 
s), 2.58 (6H, s), 2.17-1.76 (4H, ■). 
APCIMS (m/z): 381 (M + H) + 

HH01J13: (S) - l-{4-[ (3-^7V-2-KU5W 7 ^ J t^-JU^y*? 
)\sTKJ}7-t3-)\'-2-VX2V*jy±)\/?fs-\>\))\ / S/a^gjtg ttb-£Ml) 
2 - ( 2 - Y. =7 *J-)V7 K J ) ^JVT $ >(Dftt> D fc##0J 15 fcfa«6©^^"C 

^fetia 4 -[ ( 3 -$/7v — 2 — tr 'J t $ y * >£fflv\ 
(S) - i-^P^ET-fe^;i/-2-trn';^>*;i/^- h y^fcofl&^igfc^ 

JR*: 56% 

^NMM^U-iJk CDC1 3 ) 6 (ppm): 8.30 (1H, dd, J = 4.9, 1.9 Hz), 7.66 (1H, dd, 
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J = 7.6, 1.9 Hz), 7.31 (4H, s), 6.62 (1H, dd, J = 7.6, 4.9 Hz), 5.59 (1H, br), 
4.75 (1H, m), 4.69 (2H, d, J = 5.6 Hz), 3.82 (2H, s), 3.55-3.30 (2H, m), 3.37 
(2H, s), 2.56 (1H, br), 2.32-2.04 (4H, n). 
APCIMS (i/z): 373 (M - H)" 

mmmU: (S) -l-[4- (3—>7^-2-t:U^;i/) - 
T*3-)l-2-\ZU u^>*;v^-h u;i/ (fb-^-ti 202) 

2 - ( 2 - ^ J ) ^)VT X XDftt) 16 fcl3«©^T- 

mztiz l- (3—>7v-2-b:u$>;i/) f^^> 2mM%fflv\ (S) 

*v*&zm&tLTm\ mmmi (i) tTO(-b-t^iB^ti^feo 

iR*: 60% 

l E NMR (CDC1 3 ) S(ppm): 8.34 (1H, dd, J = 4.8, 1.9 Hz), 7.77 (1H, dd, J = 7.6, 
1.9 Hz), 6.77 (1H, dd, J = 7.6, 4.8 Hz), 5.17^^^4.76 (1H, m), 3.82-3.72 
(4H, m), 3.71-3.50 (2H, m), 2.96 & 2.88 (2H, s), 2.75-2.68 (4H, m), 
2.31-2.04 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

|life#I15: (S) -l-{2-[ (3->sT;-2-¥Vi?)l) -N-^^;i/T5.y ] 
x^;i/ - N - * ^ J 2 - f d U P > h 1; )]/ {ih^m 203) 

2 - ( 2 - =? V=.)VT * J ) * y(DiVo D 17 fcfB«©^^T 

?)i7 5>>*mi<\ (s) -i-7D^T-fe^-;i/-2-b*ou^>*;i/^^hu;i/ 

t®m^M£&^T}m&M-t)Vt7 2>%w L g:t\szm\ mmmi d) tiro 

W: 79% 

J H NMR (7 U-^s CDCI3) S(ppm): 8.27 (1H, dd, J = 4.8, 2.0 Hz), 7.72 (1H, dd, 
J = 7.6, 2.0 Hz), 6.62 (1H, dd, J = 7.6, 4.8 Hz), 5.26 ££T>* 4.71 (1H, m), 3.82 
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(2H, m), 3.66 (1H, m), 3.50 (1H, m) 5 3.30 (3H, s), 3.28 (2H, s), 2.80 (2H, m), 
2.41 &£t>* 2.37 (3H, s), 2.29-2.01 (4H, m). 
APCIMS (m/z): 327 (M + H) + 

H»J16: (R) -3- [1- (3— >ry-2-tf';^;i/) -4-¥^Vi/)l] 
7 ^ 7t - 4 - f 7V ij > AM- f u;i/ 2m®M «b-£#j204) 

19 ^mmolsm^n^fl^ (R) -3-[N-tert-:/b^£,M?^ 

-l- (3—>Ty-2-f';^;i/) -4-^^.u^;i/T$y]7-fe^;i/-4-^T 

V'J^>*M-h'J;i/ (21 mg, 0.046 imol) %i&ik*^U> (0.5 mL) t^»U 
7JO£T\ h'J7;WP^ (0.5 mL) 15 *«*|»*U 1M 

a^bfco £jft$R£$ftH&u (3 mL) £Sti;L N P H#8 

£&&g;-t\ BioRad AG V&mm) 1 X-8 4 *>&misP>*t)U7Ltzo 
SOU M^iffiltfeo 

#£>.tifc^£HPLC (YMC Pack SIL SH-043-5 2X25cm YMC Co., Ltd, ^DD 
*;i/A/**y-;i/=96/4, «10mL/#) -Zftm$mU Mm<h&%!]<D7V-{& (8 
mg, 0.02 mmol) £f# fc 0 

7U-ft£THF (0.5 mL) CHU 4 mol/L ^b7jc^ - 1 , 4-P**V>mm 
(17 #L, 0. 068 mmol ) %JP^.s 30^#^s $8«£iftEg*U ^I3<b^ (lOmg, 
0.02 mmol) fc„ 
JK*: 50% 

! H MR (DMS0-d 6 ) S(ppm): 9.20 (2H, br s), 8.42 (1H, dd, J = 4.8, 2.0 Hz), 8.09 
(1H, dd, J = 7.7, 2.0 Hz), 6.95 (1H, dd, J = 7.7, 4.8 Hz), 5.37-5.36 (1H, m), 
4.80 (1H, d, J = 8.5 Hz), 4.62 (1H, d, J = 8.5 Hz), 4.31-4.15 (4H, m), 3.3-3.5 
(3H, m), 3.18-2.99 (2H, m), 2.20-2.16 (2H, m), 1.76-1.68 (2H, m). 
APCIMS (m/z): 357 (M + H) + 

»J17:.(S) - 1 -[ 1 - {§-*/TJ -2-WV)V) -4 -t'^U VfrT* 
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#%0a26-e»e>tifc4-7^y-i- (5-$/7v-2-ey$w v^vvy 

(0.606g, 3.00mmol) © THF (9 mL) U 1 l$IHI»»Ufeo ^©£1;©^ 

stexmfttf? 6011155 tcia«© (s) - 1 -^Dmf;i/-2-tP u^>*;v 

^-hU;i/ (217 ig, 1.00 mmol) £in;Ls 3Bfm#bfeo ^MME®*U # 

(^PP^;VA/^^^-;i/=100/0~95/5) fcTffKU HHB^t!©:? 

#£>tlfc$P»£ THF (12mL) tSIU 4 mol/L jgttSr- 1 , 4-^^-^r^> 
(0.9mL) MET^«^®*U l#£ftfc?§S£ THF Aft 

bs me&mu mmt&m (3i7mg, 77%) &f§fc 0 

IR¥ : 77% 

] H NMR (DMS0-d B ) £(ppm): 9.22 (2H, br s), 8.49 (1H, d, J = 2.3 Hz), 7.86 (1H, 
dd, J = 8.9, 2.3 Hz), 7.00 (1H, d, J = 8.9 Hz), 4.85 (1H, dd, J = 6.8, 4.5 Hz), 

4.58- 4.53 (2H, br d), 3.71-3.38 (4H, m), 3.00-2.91 (2H, m), 2.26-1.99 (6H, m), 

1.59- 1.53 (2H, m). 
FABMS (m/z): 339 (M + H) + 

TbMfrtir fUTtt C 18 H 23 N 6 0 • 2HC1 -H 2 0 (430.36) : C, 50.24; H, 6.32; N, 19.53. % 
MB : C, 50.51; H, 6.42; N, 19.24. 

mnmi8: (S) -1- [3- (5-^TJ-2-^VV^) T%;-2-*3-))/ 
-2-70^V7^] 7-fe^-2-KP'^>M^-h'J;V 2«t£ (it 
206) 

( i ) mm 13 tfa*©#&-e?# 2 -7$ j -n- < 5 - 2 - e u 

- 2-*3-)V7v¥)\/T^y (856 mg, 4.50 mmol) ©THF (10 mL) 
TK^TT^S^fF 6011155 tf3«© (S) -l-7*D^7-k 7 v Jl/-2-fDiJ^> 
h U;i/ (326 mg, 1.50 mmol) ©THF (5 mL) }g$£«s nUM.^ 10 £\ 
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i/'JAW7A^P7b^7^- (^pd*;I/A/^^;-;v=8/1) T-M^U 
Wia{b'6*l©7U— (481 mg, 1.47 mmol) 
(2) (1) -£l#£>ft£7 U-< ft (481 mg, 1,47 mmol) ©^^7-;i/ (3 mL) 
fc N 4molAffifb**-l, 4-^^-^>« (1.1 mL, 4.41 mmol) £A0;tfco 

U MBft£tJ (110 mg, 0.32 mmol) tLX&fco 
W: 22% 

»H NMR (DMSO-d,) S(ppm): 8.98 (1H, br s), 8.38 (1H, dd, J = 2.2 Hz), 8.05-7.95 

(1H, m), 7.74 (1H, dd, J = 8.5, 2.2 Hz), 6.71 (1H, d, J = 8.5 Hz), 4.84 (1H, 

dd, J = 6.9, 4.5 Hz), 3.74-3.48 (4H, m), 3.64 (2H, d, J = 6.5 Hz), 2.25-2.00 
(4H, m), 1.30 (6H, s). 
APCIMS (m/z): 327 (M + H)* 

mm 19: (S) - 1 -[ 1 - (5-*/7;-2-VVi?Jl) - 4-*?Jl- 4-V 

^ 0 V)]/7 K J ir-kf-ju- 2 - trn »; py-tuitf- Hj;i/ 2 mffi(fo&to 207) 

( 1 ) 3-P y/lflfif 647639 tfSiB©4 -tert-7* h *$/3b;Vstf^;i/3^ 7 - 4 - 
^;i/£^U^> (1.07 g, 5.00 mmol) SI, 4-$>**lJ-> (20 mL) fcp§£ 
-&s l^frU^A (1.04 g, 7.50 mmol) b 2 -7 D D - 5 -%/TJ ¥ U (1.04 
g, 7.50 mmol) SiO^fco S^ili 1 ttiilbt^Slt^m *£JQ*.T 

z p d^at 3 mwmufeo ^ <a«iiK«**^ h u * bMm* 

->*;i/j|?-;i/T^7- 1- (5-$/?V-2-fc:'J$W -4-^f-';i/K^.U^> 
(0.78 g, 2.5 mmol) fcfffco 

'HNMR(CDC1 3 ) (S(ppm): 8.39 (1H, d, J = 2.4Hz), 7.59 (1H, dd, J = 8.9, 2.4Hz), 
6.61 (1H, d, J = 8.9 Hz), 4.43 (1H, br s), 3.96 (2H, ddd, J = 13.5, 8.9, 4.6Hz), 
3.39 (2H, ddd, J = 13.5, 10.5, 3.0Hz), 2.15-2.05 (2H, m), 1.70-1.50 (2H, m), 
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1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 317 (M + H) + 

(2) 4- tert- 7 h *t/j3)]/X~)lT =• J - 1 - ( 5 - 1/7 J - 2 - £ 'J 
-4-pWl/tT^U (0.78 g, 2.5 mmol) CDl, 4-^^-^r-y->« (5 mL) 
fcs zk^Ts 4mol/LM7j<^-l, 4-^^-^r-b->^ (50 mL) £»lbfco £ 
J&ft&MT?ll$lfflfll#&N $SJ«£»B:®icU fJl/i>t^^«llfeoll 

(100 mL) C'giU BioRad AG (SiBMt) 1-X8 4 (40 
g) »^Ts 5^KJi#bfco I«IibT4-7^-l- 
(5-$/7V-2-t?U^;i/) -4-p<^;i/t:^Ui?> (0.53 g, 2.5 mmol) l£% 

fee 

>H NMR (CDClj) 5(ppm): 8.38 (1H, d, J = 2.4Hz), 7.57 (1H, dd, J = 9.2, 2.4Hz), 
6.61 (1H, d, J= 9.2 Hz), 3.95-3.70 (2H, m), 3.70-3.55 (2H, m), 1.65-1.50 (4H, 
m), 1.33 (2H, br s), 1.19(3H, s). 
APCIMS (m/z): 217 (M + H) + 

(3) (2) -znt>tltzA-7X;- 1- (5-*y7;-2-VVi>)l) -4-* 

(0.53 g, 2.5 mmol) (D**;-)l®m (10 mL) ^ zK^Ttr^H 
## 6011155 £fB«B© (S) -l-^D^T-fe5 L ;i/-2-trpU^>*;v^-bU 
;K174 mg, 0.80 mmol) ^JO^s ltt-4^1#Lfeo SJt*l» 7j<£Jn 

»07U-ft (272 mg, 0.770 mmol) £t#fco 

(4) (3) X*ftbtiit7 U— # (272 mg, 0.770 mmol) ©1, 4-5WM*->* 
ft (10 mL) ic s 4 nol/LtUb**- 1 , 4-^*#-9->«« (0.5 mL) ^zK^TT' 
JniU Sfi-C 1 0#IB«#bfco *fffibfcifcJ»*iiabTs JUtB-fc^tl (185 mg, 

0.440 mmoi) &m&mmb\sxnito 

JR$: 57ft 

J H NMR (DMS0-d 6 ) <5(ppm): 9.05 (2H, br s), 8.49 (1H, d, J = 1.9Hz), 7.87 (1H, 
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dd, J = 9.2, 1.9Hz), 6.99 (1H, d, J = 1.9 Hz), 4.83 (1H, dd, J = 6.8, 4.1 Hz), 
4.38 (2H, m), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, i), 3.20-3.05 
(2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 1.95-1.80 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 353 (M + H) + 

mMM20: (S) - 1-[1- (2-£5^;i/) -4-t°^'J^;i/T^y] 
)i- 2 - v ^>#;i/*- h <;;v (fb^-tl 208) 

(1) #%$J22 lZtZM<Dl5&-znt>tl%>4-T^;- 1- (2-b'7^^;i/) 
U$?> (1.07 g, 6.00 mmol) ©N, N-^^WM7^ h* (15 mL) 
mU-Z*m®Vf 6011155 fclBtB© (S) - 1 -^D^ET-fe^l/- 2 -fcTD U 
;t,#- h (434 mg, 2.00 mmol) ©N, N-^^^/V*;VA7^ K (5 mL) 

^=8/1) T#»MU ^S3fb^rt/©7';-#: (127 mg, 0.400 mmol) £#£ 0 

(2) (1) t§&tife7U-* (127 mg, 0.400 mmol) ©^*y-;V (1.5 mL) ?§ 
rtfcs 4mol/L^b7k^- 1, 4-^^-^rit>M (0.30mL, 1.2mmol) £flD;lfco 

U mWb&yo (35 mg, 0.09 mmol) §»ii:btl#feo 
W: 5% 

'H NMR (DMS0-d 6 ) S(ppm): 8.40 (1H, s), 8.15 (1H, d, J = 2.2 Hz), 7.84 (1H, d, 
J = 2.2 Hz), 4.82 (1H, dd, J = 6.9, 3.9 Hz), 4.51-4.29 (3H, m), 4.19-4.00 (2H, 
m), 3.69-3.26 (3H, m), 2.94-2.84 (2H, m), 2.33-1.82 (6H, m), 1.71-1.50 (2H, 
m). 

APCIMS (m/z): 315 (M + H) + 

HMO 21: (S) -1-[1- (2-*/D;i/) -4-K^)P)lT^;]T*?-)l 
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-2-Knuy>*^-hu;i/ 2M «b£rt)209) 

(2-^;ij;i/) b^y^>&JBv\ H»J20 MSifc: bT*ifS 

mm-, n 

'HNMR (DMSO-dg) £(ppm): 9.38-9.18 (1H, m), 8.45-8.27 (2H, m), 7.92-7.8 (1H, 
m), 7.79-7.70 (1H, m), 7.62-7.36 (2H, m), 4.85 (1H, dd, J = 6.2, 5.1 Hz), 
4.76-4.65 (2H, e), 4.22-4.01 (2H, m), 3.72-3.36 (5H, m), 2.23-1.98 (6H, m), 
1.83-1.65 (2H, m). 
APCIMS (m/z): 364 (M + H) + 

mmmZZ: (S) -1-[1- (2-*;*VV-)l) -4-¥^Vi?)lT^;l T 

■fe — 2 — tf'D u v v ij h u )i 2 mstm (-ffr&tl 210) 

A-TXJ- 1- (2-t!5^-;i/) K^y*>>®tt;fo&fc#^24^&ft5 
4-T^y-l- (2-^r/^r-y-U -;t/) t^y$>>ftfl|V\ ^»J20 fcH«fc:U 

IR*: 28% 

»H NMR (DMS0-d 6 ) (5(ppm): 9.30-9.01 (1H, m), 8.88 (1H, s), 7.83 (1H, d, J = 8.1 
Hz), 7.65-7.57 (2H, m), 7.44-7.38 (1H, m), 4.84 (1H, dd, J = 7.0, 4.3 Hz), 
4.73-4.68 (2H, a), 4.19-3.99 (2H, a), 3.63-3.34 (3H, m), 3.07-2.98 (2H, m), 
2.28-1.89 (6H, m), 1.76-1.55 (2H, i). 
APCIMS (m/z): 365 (M + H) + 

Hffi$J23: (S) - 1 -[ 1 - (1— <f U;i/) -4-t^U^;i/T^]7Mz 

2-kd'J 1> 2W 0fb-£tJ 211) 

4-r^y-i - (2 - 1:? t:^ u y >©ftt> D 25 t»?# 

(l-fV^y'J^ (S) - 1 -7D^7 
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JR*: 9X 

•H NMR (DMS0-d 6 ) <5(ppm): 9.45 (1H, br s), 8.15 (1H, d, J = 7.7 Hz), 8.06-7.93 
(3H, m), 7.77 (1H, dd, J = 7.8, 7.0 Hz), 7.56 (1H, d, J = 7.7 Hz), 4.88 (1H, 
dd, J = 4.5, 4.5 Hz), 4.31-3.98 (2H, m), 3.66-3.23 (7H, m), 2.32-1.87 (8H, m). 
APCIMS (m/z): 364 (M + H) + 

H»J24:(S) -1-[2-pWI/-1- {2-*;*W-)\>TXJ) -2-7° 
P \Z)VT K J 2 - t°P U V >ti^=. h U )V 2 Jg&jfi ifi&fa 212) 

(1) 27 \Z$m(D^mxn 6tl^2-T^y-2-^^;i/-N- (2-3V 

7v\Z)lTK> (865 mg, 4.00 mmol) ON, N-^/^V*JVA7^ 

H (20 mL) $&$fcfcg$fiT?*Kflj"feS''>A • -tK» (504 mg, 3.00 mmol) *Jn^ N 
TO^5«#Ufco iOS^ftfc^SHfff 6011155 fc|B«© (S) -1-7 

p^7^;w-2-£PU^>:fr;i/#-hy;i/ (434 mg, 2.00 mmol) *mz.s nu 
7A^dy^77^- (?pp*;W^y-;i/=ioo/o~90/io) TffMu at. 

( 2 ) ( 1 ) -cm tifc 7 U * y 4 mol/L Jgflttk*- 1 , 4 - V 

-i^y-.n/frfelSaftU (93.0 mg, 0.219 mmol) Satftil6Sfcl/t 

iRJ*s: 11% 

'H NMR (DMSO-d,) <5(ppm): 9.00 (1H, br s), 8.41 (1H, s), 8.10-8.01 (1H, m), 
7.81-7.78 (1H, m), 7.59-7.54 (1H, m), 7.41-7.32 (1H, m), 4.79 (1H, dd, J = 5.7, 
, 4.3 Hz), 4.28-4.13 (3H, m), 3.84-3.47 (4H, m), 2.26-1.98 (4H, m), 1.38 (6H, 
s). 

APCIMS (m/z): 353 (M + H) + 
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H»J25:(S) -l-[2-^;i/-l- (2-^'J;V7^) -2-7"PtVl/ 
7^]7W-2-tD'J^>AM^b 7T«Jg (ft-£t)213) 

28 \zmm<DJ}mx*m t>ti%2-T$.; -2-*3 L »-N-(2-*; vji) 

rntVl/T* > (860 mg, 4.00 mmol) £ffl^ s 4 mol/L tttftakJiS- 1 , 4-*J**' 
^>»^E)fc7?«ffil\ HM24^^(3LTSfB^tl (85.0 mg, 
0.182 mmol) 
JR*: 9% 

'HNMR (DMSO-de) S(ppm): 8.03-7.65 (4H, m), 7.36-7.12 (3H, m), 6.57 (2H, s), 
4.86 (1H, dd, J = 6.8, 4.3 Hz), 4.27-3.16 (7H, m), 2.29-1.96 (4H, ■), 1.43 (6H, 
a). 

APCIMS (m/z): 352 (M + H) + 

M26:(S) -1-[1- (l-fV^'j;i/7^) -2-^;i/-2-7°D 

bvi/r$y]r-b5 L ;v-2-trp';^>*;^-hU;i' 2^Jg (ft-£t)2i4) 

2 -7^ y - 2 -t<5\>1/-N- (2 -^y^ritU^;v) 7nfJV7^>©^fc!3 

t##^j29 tt3«©^-e#e>tii.2-T^y-N- ( 1 u^) - 2- 

^^;i/7°Dt!;i/T^> (860 mg, 4.00 mmol) H»J 24 hlelili- bT^SB 

ib^l (136 mg, 0.320 mmol) £t#fc 0 
IK*: 16% 

•HNMR (DMS0-d 6 ) S(ppm): 8.01-7.68 (4H, m), 7.33-7.07 (3H, m), 4.87 (1H, dd, 
J = 6.2, 4.6 Hz), 4.34-3.16 (7H, m), 2.29-1.95 (4H, m), 1.41 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

*»J27:(S) -l-[2-j*^;i/-l- (4-df-7 U;i/T^y) -2-7*nt> 

7^;]7-fef-;v- 2 - lfn 'J i;>*M- h 7~?)vm& (^t)2i5) 
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7°DtVl/T^> (860 mg, 4.00 mmol) 4iol/Lltti-l, 4-^3- 

^^©ftto'^^^l^ffllv 24 ^atbTlSlBfbi^ (270 mg, 

0.578 mmol) £t# fco 
W: 29% 

*H NMR (DMSO-ds) c5(ppm): 8.39 (1H, d, J = 5.8 Hz), 8.27 (1H, d, J = 8.4 Hz), 
7.80 (1H, d, J = 6.8 Hz), 7.67 (1H, dd, J = 7.3, 6.8 Hz), 7.48 (1H, dd, J = 
8.4, 7.3 Hz), 6.66 (1H, d, J = 5.8 Hz), 6.55 (2H, s), 4.75 (1H, dd, J = 6.5, 
4.3 Hz), 3.83-3.02 (8H, m), 2.27-1.90 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

«#I28:(S) -l-[2-*3-)V-l- (2-\Z?*J-fr7%J) -2-7"Df 
)}s7 $;]T J t?)\s- 2 -¥UV Y 7?j« (ft-^ 216) 

2-t^^-2-^5 l ;i/-n- (2-^y^rt»-u;i/) 7u¥)]/7^xDttt>io!z 
^mm 31 izmmMmx-n z tiz 2 - 7 x ; - 2 - * - n - ( 2 - tr ^ v-k) 

7"Dt.Vl/7^> (664 mg, 4.00 mmol) £fflVN s 4 mol/L MiTkii- 1 , 
■9->^McD<tt)D{3 7^«^^^s 24 hnm^hxmm^ (217 mg, 

0.519 mmol) 
IR*: 26% 

! H NMR (DMS0-d 6 ) <5(ppm): 8.00 (1H, d, J = 1.4 Hz), 7.86 (1H, dd, J = 2.8, 1.4 
Hz), 7.61 (1H, d, J = 2.8 Hz), 6.94 (1H, t, J = 6.6 Hz), 6.58 (2H, s), 4.72 
(1H, dd, J = 6.9, 4.2 Hz), 3.83-3.29 (7H, m), 2.26-1.90 (4H, m), 1.07 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

HWJ 29 : (S) - 1 -[2 1 - (5-^hD-2-b*U^T^y) - 
2 -y°u K)i7 5. J ] T*^)i- 2 - U P >*;i/^- h U )V l-MEmm. «b^r 
&217) 

(1) ##^J32fcfBie©^T^fe»H?)2-r^y-2-^^-N- (5--h 
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D-2-fU^;V) 7Pb>7^ (1.26 g, 6.00 mmol) <D THF (14 mL) jS«t N 
SiTC^BftffF 6011155 fcffi*© (S) - 1 -7D€7-b^V- 2 -en y s?>* 
;i/^- hU;b (434 mg, 2.00 mmol) &JniU IMftT! 4l$IBifl!#bfc 0 SMfci' 

Kfrlx/ 100/0-90/10) Tf»«U »fflfli-&*©7 (489 mg, 1.41 
mmol) £#fco 

(2) (1) Tff^nfc7'J-* (489 mg, 1.41 mmol) (D* $ J (3 mL) igfc 
fc L-ffi51£(212 mg, 1.41 mmol) £#Dx.fco MHTT^ *^-;i/£@*b"tf#£>;h,;fc 
^^2-7°D;NV-;ve»bs tlfBlblir^ (606 mg, 1.22 mmol) 
bTtffeo 
61% 

'H NMR (DMSO-dg) S(ppm): 8.87 (1H, d, J = 3.0 Hz), 8.18-8.03 (2H, m), 6.71 (1H, 
d, J = 9.2 Hz), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 4.16 (2H, s), 3.66-3.40 (7H, 
m), 2.25-1.91 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

»30:(S) - l-[2-;Wb- 1- (2-tfU *>fr"T%J} -2-7°V¥)l 
7$.;]7 J b*)V-2-Vuyz»i3)]s#=.Y U;i/ (ft-&tl218) 

2-T^y-2-^^;i/-N- (5 hn-2-t!'j^;v) 7*dk';i/75>o 
ftfc D ic:##$J 33 £ffiit©;frsra# £ ft S 2 - T a- y - 2 - pWI/- N - ( 2 - li- 
'J^;!/) 7'n^;i/T^> (744 mg, 4.50 mmol) £JBl\ L-^iS^O^t) DC7 
H»J29 hnm^hxm&ih^m (268 mg, 0.642 mmol) £f#fc 0 

«*: 43% 

'HNMR (DMSO-d,) 6(ppm): 7.91 (1H, d, J = 5.1 Hz), 7.35 (1H, dd, J = 7.0, 6.5 
Hz), 6.56-6.43 (3H, m), 6.56 (2H, s), 4.74 (1H, dd, J = 6.7, 4.4 Hz), 3.55-3.28 
(5H, m), 3.28 (2H, d, J = 5.2 Hz), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 302 (M + H) f 
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jit ^ ; ) - 2 - 7°d t;!/^ ^]?^^;i/-.2-^o u ^ >#;i/tf- h u ;v 7-7 
^BfcK Mb£*219) 

2-7^-2 -^>;i/-N- (5 -- 7U\Z))/TKy<D 
ftt>D-t##^34tl3«<Z)^T#P>ti5 2-T5>'-2-^^;i/-N- (5- h 
V7MV*?)l-2-t:Vi?)l) 7 0 DhVUT^> (1.05 g, 4.50 naol) 
'L-«5R©f^bDfc7^;i/M*fflV\ H«J 29 tmMlZLXmZfc&W (548 mg, 
1.33 mmol) £f§fco 
JR*: 89% 

J H NMR (DMS0-d 6 ) tf(ppm): 8.24 (1H, d, J = 2.7 Hz), 7.62 (1H, dd, J = 9.0, 2.7 
Hz), 7.43 (1H, t, J = 5.7 Hz), 6.70 (1H, d, J = 9.0 Hz), 6.58 (2H, s), 4.73 
(1H, dd, J = 6.2, 4.9 Hz), 3.61-3.25 (5H, m), 3.37 (2H, d, J=5.7Hz), 2.17-1.95 
(4H, m), 1.09 (6H, s). 
APCMS (m/z): 370 (M + H) f 

H»J32:(S) - 1 -[ 1 - (3, 5-^^PD-2-t'J^V7U) -2-* 

2 - 7d tvi/T ^ j ] r-fe 2 - en u s> > ft h u ;i/ 7 
ig (ftilrMO) 

2-r$7-2-^;V-N- (5--fD-2-f'J^l/) rDWl/7$>® 
f^fc>Dfc#^J35HIB»0^T-#&tl^2-T$7-N- (3, 
2-fcTU5W -2-^^;i/7Dt:;i/7$> (1.05g, 4.50 mmol) %m\ 
i?©fU^£7"T;i/i^MV\ H»J 29 tmmiZLZmmih^ (475 mg, 0.977 
mmol) £#fco 
65% 

*H NMR (DMS0-d 6 ) d(ppm): 7.98 (1H, d, J = 2.4 Hz), 7.83 (1H, d, J = 2.4 Hz), 
6.58 (2H, s), 6.48 (1H, t, J = 5.4 Hz), 4.77 (1H, dd, J = 6.5, 4.5 Hz), 3.68-3.21 
(5H, m), 3.40 (2H, d, J = 5.4 Hz), 2.25-2.01 (4H, m), 1.10 (6H, s). 
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APCIMS (i/z): 370 ( 35 C1 35 C1M + H) + , 372 ( 35 C1 37 C1M + H) + , 374 ( 37 C1 37 C1M + H) + 

^WJ33:(S) -l- [l- (5-*;w^^;i/-2-tru^;i/T^y) -2-* 
9)\>- 2 -7°d J 2 -trn y ^>>b;b^n h y ;i/(fls-^fc 221) 

2-r^y-2-^5 : -;i/-N- (5 -- hD-2-tru^;i/) 7°u¥)iT$.y<D 
ttfr t) fc#f 00 36 Cifl«©;&&T-f§ £>ft£2-:7^-N-(5- */wt^e -f ;v- 
2-b-ij^;v) -2-^f;i/rD^i/7$>m. P»J29 (i) t^tu-c 

W: 43% 

'H NMR (DMSO-ds) 6 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.80 (1H, dd, J = 8.9, 2.3 
Hz), 7.08 (1H, br.s), 7.01 (1H, bp s), 6.53 (2H, s), 4.73 (1H, m), 3.82-3.27 
(6H,.m), 2.19-1.81 (4H, m), 1.12 (6H, s). 
APCIMS (i/z): 345 (M + H) + 

«$)34:(S) - 1 -[ 1 - (3-5/7y-2-^7^V7U) -2-*?))s 
- 2 -7U\Z)VT$ J ]T*m- 2 -tD Up>*;V^- h U;i/ 7Til/fi (ft 
£tl 222) 

2-7* y- 2 -^^;i/-N- (5-- h p - 2 - b' ; ^;i/) rnK;i/7^>© 

ftfr b fc##09 37 fcgB*©#8rCf»S>*lS 2 -7^ J -N- ( 3 -^>7; - 2 - fc? 
^-;i/) -2-^fJl/7 , nW^> (860 mg, 4.50 mmol) L-M5^© 
ftt)t)tZ7^frm*m\<\ mfoW29 tm&£LXWMb&tiB (145 mg, 0.327 mmol) 

JR*: 22% 

>H NMR (DMSO-ds) 6 (ppm): 8.29 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
7.21 (1H, br s), 6.60 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66-3.17 (7H, 
m), 2.24-2.04 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 328 (M + H) + 
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H»J35:(S) -l-{l-[5 - (N, N-^^;i/T^7#;i/#-;i0 -2- 
KU^V7U] -2-><^-;V-2-7 0 Dt.Vbr^y} 7-b^l/-2-tfOiJi;> 
h U ;v (-fb-£t> 223) 

##^iJ38(CfB«CD^T*^e)tl?)2-T^y-N- [5- (N, N-i^^;i/T 
^ y ^b^^Tjf-;^) - 2 - h* U 2 - p< 5^1/ 7*P fciVl/T' 5. > (532 mg, 2.25 mmol) N 

^St£7VV5. j- (Merck, Aluminium oxide 90 active basic 0.063-0.200 mm, 326 mg) 
©N, N-^WM7^ F (10 bL) 0 °CT»*IS#I^ 6011155 fclBIB 

(D(S) - l-/D ; E7-fe^l/-2-tD h (326 mg, 1.50 mmol) 

A/*#7-;i/ = 100/0^90/10) -&fcJ»U »IBfb-&«©7U-fr (37.0mg, 0.0993 
miol) £#fc 0 

(2) (1) 37 >;--#: (37.0 mg, 0.0993 mmol) ©^#y-;V (1 mL) ft 

«t7v;i/tt'(11.6 mg, 0.0993 mmol) £5P;lfco i)£TT^^/-;i/$®SU 
^IBIb^tJ (23.0 mg, 0.0471 mmol) ftfcettftfcLT#fco 
W: 3% 

J H NMR (DMS0-d«) tf(ppm): 8.08 (1H, d, J = 2.2 Hz), 7.49 (1H, dd, J = 8.6, 2.2 
Hz), 7.09 (1H, t, J = 6.2 Hz), 6.63 (1H, d, J = 8.6 Hz), 6.57 (2H, s), 4.77 
(1H, dd, J = 7.0, 4.3 Hz), 3.80-3.20 (5H, m), 3.43 (2H, d, J = 6.2 Hz), 2.97 
(6H, s), 2.25-1.86 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 373 (M + H) + 

36 : ( S ) -1-[1- (5-7DP-2-t-yy;KPS.y) -2-*?)]/- 

2 - t;V7 ^ y ] 7-fe ^;v - 2 - t^o 'J h u;i/ 7v;i^g 

% 224) 

2-7^7-N- [5- (N, K-VH-ftTXJ-hMs-)^ -2-W*J)V\ 
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y-N- (5-^dd-2-^u^;v) -2-^;i/7Dt:;i/T^> (163 mg, 0.816 

moI) HJ60l35i:H«CbT«iaft-&« (60.0 mg, 0.133 mmol) £f#fc 0 

JR*: 24% 

H NMR (DMS0-d 6 ) S(ppm): 7.92 (1H, d, J = 2.7 Hz), 7.45 (1H, dd, J = 8.9 Hz, 
2.7 Hz), 6.99 (1H, t, J = 5.1 Hz), 6.62 (1H, d, J = 8. 9 Hz), 6.56 (2H, s), 4.78 
(1H, dd, J = 6.2, 4.6 Hz), 3.82-3.25 (5H, m), 3.40 (2H, d, J = 5.1 Hz), 2.25-1.90 
(4H, m), 1.18 (6H, s). 

APCIMS (m/z): 336 ( 35 C1M + H) + , 338 ( 37 C1M + H) + 

IWJ37: (S) - l-[ 2-^^-1- (2 -try $i>-fr7$J) -2-7-P 

v fry ]t± ? ji- 2 -vny if h u;p 7y;nn (to-£t)225) 

(1) #%0iJ4O tfB«©^T#^n5 2-^^y-2-^^;i/-N- (2-k'U 
* t*d bVl/T^ > (374 mg, 2.25 mmolX 7 yfb£ U £ A (50 fig% on -fe 

K 872 mg, 7. 50 mmol) ON, N-^^?J1/*;VA75 H (6 mL) $8*Sfc x 0 °C 
T'^a^fF 6011155 fc|3«© (S) - 1 -^nt7*^- 2 -tTn U ^>#;i/# 
-b'J;i/ (326 mg, 1.50 mmol) »x.s 3 iMJi^Lfco -fe^-f h$tt» 

100/0-90/10) THRU «f^b^»®i7U~# (347 mg, 1.96 mmol) 4#fc 0 

(2) (1) -?!tf&nfc7U-# (347 mg, 1.96 mmol) ©p<*y-;i/ (3 mL) «ft 
t7T;b® (227 mg, 1.96 mmol) ^Difco METt^ *y-;b£g£U *Rf&fb 
£«J (359 mg, 0.858 mmol) £«fe*gilfc UTftfco 

JR*: 57% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.35 (1H, t, J = 6.4 Hz), 6.56 (2H, s), 6.44 (2H, d, 
J = 6.4 Hz), 4.74 (1H, dd, J = 6.8, 4.4 Hz), 3.65-3.16 (8H, m), 2.24-1.87 (4H, 
m), 1.10 (6H, s). 
APCIMS (m/z): 303 (M + H) + 
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fOfe$J41 : OS) - l-[2-^5Ml/-l- (2-^T^'j;VT^y) -2-7DK 
)]/TU]T^)\y~2 -KD U^>*;V^*- h U;i/ 7T;i/Ri (ft£tl226) 

iwj 37 i: ra«3&*ai?s #%#y 41 Tf# e» nfc 2 -t s y - 2 ^ - n - 

(2-^V*y;i/) /DtV^^ (410 Eg, 2.40 mmol) «fc D filfBjb^fe (157 mg, 
0:371 mmol) ^SfeMiibTtffco 
IK*: 15% 

'H NMR (DMS0-d 6 ) 6 (ppm): 6.98 (1H, d, J = 3.8 Hz), 6.61 (1H, d, J = 3.8 Hz), 
6.56 (2H, s), 4.78 (1H, dd, J = 6.5, 1.9 Hz), 3.79-3.33 (6H, ■), 2.24-1.99 (4H, 
in), 1.1M6H, s). 
APCIMS (m/z): 308 (M + H) + 

|«]42:(S) -l-[2-X3-))s-l- (1, 3, 4-^7^7V-;V-2--f 

mmm 37 1 i^$fc;5ri&-Cx ###1 42 -me. tut 2 - t- 5. / - 2 - n - 

(1, 3, 4-^-7^7^/- ;V-2-^f;V) rDW^ (632 mg, 3.67 mmol) 
«fct>*MBfti£» (730 mg, 1.72 mmol) £a£sBtffch UT#fco 
JR*: 47% 

>H NMR (DMS0-d 6 ) S(ppm): 8.60 (1H, s), 6.57 (2H, s), 4.76 (1H, dd, J = 6.8, 
4.3 Hz), 3.76-3.42 (6H, m), 2.22-2.02 (4H, ■), 1.24 (6H, s). 
APCIMS (m/z): 309 (M + H) + 

H»J43.:(S) -1-[1- (5-^Ty-2-9-TVVJlT^y) -2-*?J\s 
&m 228) 

mmm 37 tmm^mrs 43 -ens, tut 2 -7$ j -n- (5 -^7; 

-2-3-7VV)l) -2-^^l/7D^7^> (581 mg, 2.96 mmol) J; D *HfB<b 
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&m (872 mg, 1.95 mmol) taWJ:UT§fco 
IR*: 66% 

'H NMR (DMSO-d B ) S(ppm): 7.86 (1H, d, J = 2.7 Hz), 6.59 (2H, s) 3 4.74 (1H, dd, 
J = 6.8, 4.6 Hz), 3.61-3.37 (6H, m), 2.20-2.01 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 333 (M + H) + . 

mm.mU:(S) - 1-[2-tW1/-1- (4-7x-;V-2-f7yj;V7^) 

- 2 -7d tf;vT^ 7 ]TJz?)i- 2 - fn u ^>ft;i/**- h 7 x^i^jg (ft 

£tl 229) 

37 h mmtt&'t, mm u x*n t> titc 2 - r $ 7 - 2 - * n - 

(4-7x^i/-2-f7 4 ;>j;V) 7 , DbVl/^^> (741 mg, 3.00 mmol) £^13 
'ft£rtl (1.28 g, 0.257 mmol) UT#£ 0 
IK*: 86% 

'H NMR (DMS0-d 6 ) £(ppm): 7.82 (2H, d, J = 7.6 Hz), 7.56 (1H, m), 7.36 (2H, d, 
J = 7.6 Hz), 7.25 (1H, m), 7.01 (1H, s), 6.58 (2H, s), 4.66 (1H, t, J = 5.4 
Hz), 3.62-3.27 (6H, m), 2.09-1.94 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 384 (M + H) + 

5US0H5 : (S) -1- {1- [5 - (N, N— 7 *;V*-;i/) -4- 
^^;i/-2-5=-T^U;i/^^y] -2-^^-2-7-0^7^} T^^)]y- 

2 - trn h u;u 7 (fti§rfi230) 

H»J37h^i^^ #%^J45T'#^tlfe2-7 7 ^7-N- [5- (N, 

n-^^;i/7^7 7n;i^-;!/) -4-pW1/-2— ?-:r7*u;i/] -2-^^;v7° 

n¥Jl7*> (645 mg, 2.21 mmol) ^^MMt^ (745 mg, 1.37 mmol) 
JR*: 62% 

X H NMR (DMS0-d 6 ) S(ppm): 8.43 (1H, br s), 6.58 (2H, s), 4.76 (1H, dd, J= 5.7, 
4.3 Hz), 3.67-3.30 (6H, m), 2.67 (6H, s), 2.33 (3H, s), 2.07-1.98 (4H, m), 1.14 
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(6H, s). 

APCIMS (m/z): 429 (M + H) + 

H»J46:(S) - l-[2-^f-;i/-l- (5-^-2-f7yiJjV7?;)' 
ilrMl) 

^ffi^i 37 1 mm 46 ^ ti£ 2 - 7 ^ j - 2 - * 3-^ - n - 

(5 2 -?-7^Ji))]/) 7°U¥)ITK> (500 mg, 2.70 imol) £ t> ffllB'fb 
£rt) (378 mg, 0.865 mmol) §fi«J:bTl#feo 
IR*: 32% 

»H NMR (DMS0-d 6 ) (5(ppm): 6.63 (1H, d, J = 1.6 Hz), 6.56 (2H, s), 4.77 (1H, dd, 
J = 6.5, 4.6 Hz), 3.72-3.25 (6H, m), 2.19-2.01 (4H, m), 2.19 (3H, s), 1.14 (6H, 
s). 

APCIMS (m/z): 322 (M + H) + 

HJ60O47: (S) - 1 -[4 1 - (2-f^^;i/) - 4 - t^U S^l/T 

^ J ]7 2 - KD U *»*;i/s|?- h U;V 2tttttt (Yb-£tJ232) 

4-7$>>-l- (5-^7y-2-^'jy;i/) -4-i^t:^U^>©f^t> 
Dfc#%^J47T-#e>tlS 4-^^7-4-^^- 1 - (2-K5S>=;i/) t^'j 

W: 25% 

'H NMR (DMSO-de) S(ppm): 9.13 (1H, br s), 9.05 (1H, br s), 8.40 (1H, d, J = 
1.4 Hz), 8.16 (1H, dd, J = 2.7, 1.4 Hz), 7.84 (1H, d, J = 1.4 Hz), 4.83 (1H, 
dd, J = 7.0, 4.3 Hz), 4.30 (2H, d, J = 13.5 Hz), 4.10-3.90 (2H, m), 3.70-3.60 
(1H, m), 3.53 (2H, m), 3.15-3.00 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, 
m), 1.95-1.75 (4H, m), 1.44 (3H, s). 
APCIMS (m/z): 329 (M + H) + 
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mm^m: (s) -i-[4-*?-;i/-i- (2-trius>=;i/) -4-^^u^;i/ 

4-T^y-4 1 - (5-7i-Jl/-2-t'J^I/) f^D^XDft 
tobfc##^J48T^#e>ti?.4-r^y-4-^^;i/-l- ( 2 - £ U ^ £ 

JR*: 29% 

'HNMR (CDC1 3 ) S(ppm): 8.28 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 4.78 
(1H, d, J = 7.0 Hz), 3.95-3.75 (4H, m), 3.75-3.60 (1H, m), 3.60-3.40 (1H, m), 
3.40 (2H, d, J = 1.1 Hz), 2.40-2.05 (4H, m), 1.70-1.50 (5H, m), 1.15 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

HM49: (S) - 1 -[4-^^- 1 - ( 4 - 1: V ^ V=-)V) - 4 - U Vfr 
TK;]T J b3-)V-2-\ZuV*jyji)]/i$-Y 'J;V (M234) 

4-7*^-4 -^Jl/- 1 - (5-7x-jb-2-t'J^l/) tr^U^XD'ft 
fc> D $|49T'?# f.^4-7^-4-^^-1- ( 4 - b' >M b 

JR* :.8% 

'H NMR (CDCI3) S(ppia): 8.57 (1H, d, J = 1.1 Hz), 8.16 (1H, d, J = 6.5 Hz), 6.49 
(1H, dd, J = 6.5, 1.1 Hz), 4.78 (1H, d, J = 6.8 Hz), 3.85-3.40 (6H, m), 3.37 
(2H, d, J = 1.6 Hz), 2.30-2.10 (4H, m), 1.60-1.40 (5H, m), 1.14 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

HM50: (S) -l-[4-*3-)V-l- (5- h V 7 Mu *?)\/- 2 
M - 4 - b^ U Vfb7 ^ J ]T-t^)V- 2 - bD >J V h U )l 2 ffl&ft 

(ft£t>235) 

4-7*^-1- (5-5/7-^-2-^';^;^) -4-^<^;vb^u^>©-ftt» 

dH N #%$J50T^tl§4-7*^-4-^5M/- 1 - (5-h'J7MD^^ 

;v-2-bD^;v) b^y^>£;ii\ (s) -i-7nw,f;i/-2-tn'j 
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ttfflvv n»ji9 o) (4) tnm^Lxmmih^^mzo 

'H NMR (DMS0-d 6 ) 5(ppm): 9.09 (2H, br s), 8.41 (1H, d, J = 2.7 Hz), 7.83 (1H, 
dd, J = 9.2, 2.7 Hz), 7.04 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.6, 4.2 Hz), 
4.37 (2H, m), 4.15-3.90 (2H, m), 3.70-3.60 (1H, m), 3.60-3.40 (2H, i), 3.15-2.95 
(2H, m), 2.25-2.10 (2H, i), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 395 (M + H) + 

«W: (S) — 1-[1- (5-Zuu-2-¥i)i?)l) -4-^^;i/-4-f 
AiJ^75y]7W;i/-2-tD'J^>M^- h 2tmM (M236) 

(1) ##»Tl#£>n34-7^7- 1 - (5-7PH- 2-t.*U^;V) -4- 
;*^;H^U^> (310 ig, 1.37 mmol) (DTK b-Y V (10 mL) C> 7 «y 
<b;bU <>A (50M56on-fc^ h, 580 mg, 5.00 mmol) ^7X^^^51^6011155 
tIB«©(S)- l-/D^7t^-2-t:n iJi;>*M-h U;i/(217mg, 1.00 
miol) &flQ;L-^ ^TlM^bfeo MJfoM£MbTs mLZWmLTftbh 

(362 mg, 1.00 mmol) £|#fc 0 

(2) (1) ^n^fitcy U—ft (362 mg, 1.00 mmol) ©1, 4 -$>2MMJ->$S« 
(10 mL)£s 4 mol/L^b7R|^- 1, 4 (5 ml) ^zk^TT-Jn^U 

miihU mZib'&m (330 mg, 0.759 mmol) M^hbtHfeo 
55% 

'H NMR (DMSO-cU £(ppm): 9.06 (2H, br s), 8.11 (1H, d, J = 2.7 Hz), 7.65 (1H, 
dd, J = 9.2, 2.7 Hz), 6.97 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 7.0, 4.6 Hz), 
4.21 (2H, m), 4.10-3.90 (2H, m), 3.75-3.65 (1H, m), 3.65-3.50 (2H, m), 3.05-2.95 
(2H, m), 2.24-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.42 (3H, 
s). 
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APCIMS (m/z) : 362 ( 35 C1M + H) + , 364 ( 37 C1M + H) + 

mmSZ: (S) - 1 -[4-^;V- 1- (5-7x-jl/-2-t'J^jV) -4- 

##^iJ53-ef#e>ti§4-^^y-4-^^- 1- (5 -7x-;i/-2-fcrU^ 
;u) t'^U^y (1.25 g, 4.68mmol) ©N, N-^^f;i/*;i/A7^ (15 mL) 

*H#yF6011155(HBtt© (S) -l-7nW^-2-tn'J^>M^ 
^ h (326 mg, 1.50 mmol) *Mz.s ifiT'lWLfeo RM^Mfts m 

j/ >; ft ;v* 7 a ? n v h ^ 7 ^ --eMM u > -mm.*-* 

)lfrt>^ B lhh, mmih^ (556 mg, 1.38 mmol) 
29% 

*H NMR (CDC1 3 ) (ppm): 8.43 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.53 (2H, d, J = 7.6 Hz), 7.41 (2H, dd, J = 7.6, 7.6 Hz), 7.30-7.27 (1H, 
m), 6.73 (1H, d, J = 8.9 Hz), 4.90 (1H, d, J = 8.1 Hz), 3.80-3.50 (6H, m), 
3.50-3.30 (2H, m), 2.40-2.10 (4H, m), 1.80-1.50 (5H, m), 1.16 (3H, s). 
APCIMS (m/z): 404 (M + H) + 

HSte$i53: (S) - 1 -[4 -*3\M/- 1 - ( 2 U V))/) -4-¥^VPfrT$ 

4-^^y-l- (5-^nn-2-t'J^) -4-^^;i/b^U^>©«t> 
Dfc^ #%^J52T'#^tL?.4-^^/-4-^^;V- 1 - (2-£>j^;i/) If^U 

^>£)iv\ (s) - i-^D^ET-fe^;i/-2-t. , D>;^>ft;i'^-h u;i/tols 

JR*: 48% 

'H NMR (DMSO-de) S(ppm): 9.26 (1H, br s), 9.15 (1H, br s), 8.10-7.90 (2H, m), 
7.42 (1H, d, J = 8.9 Hz), 6.97 (1H, dd, J = 6.8, 6.8 Hz), 4.83 (1H, dd, J = 
7.0, 4.3 Hz), 4.38 (2H, d, J = 13.2 Hz), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 
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3.70-3.50 (2H, m), 3.20-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 
1.95-1.80 (4H, m), 1.45 (3H, s). 
APCIMS (m/z): 328 (M + H) + 

HJI#'J54: (S) -1-[1- (5—>^y-2-t:U^;i/) -4-x^;i/-4-£ 
i U Vh7 X J ] T*. - 2 - 1: D U S> y % h 0 )V 2 ft&g «b^239) 

(1) ##»Tf#e>tiS4-z^y- 1 - (5—>7V-2-t:y^;i>) -4- 

x^-;i/b°^U^> (485 mg, 2.11 mmol) ON, N-^^^*M7^ (10 
ml) fc\ afdMfc-fe^A - —imm (177 mg, 1.05 mmol) &y^a#fF601 1155(3 

IBIS® (S) - 1 -/Dmf;i/-2-i^D^>*M- h y;Ki52mg, 0.700 

mmol) fcjD*^ ^fi7?4«Fffl«»U&o £Jfc«£*l6^ **SPitT^Dn^A 

*Bfli^«©7»J-# (256 mg, 0.700 mmol) £f#fco 

(2) ( 1) -ef#£ftfc7 U-# (256 mg, 0.700 mmol) (DTBSmH (30 mL) iz s 4 

■oiAawb**- 1 , 4-i?**y->mm (2 m.) £7.k#T-eMs sst 1 

ft (300 mg, 0.683 mmol) &*rft*Siii: bTftfco 
JR*: 32% 

'HNMR (DMS0-d 6 ) S(ppm): 8.85 (2H, br s), 8.50 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 8.9, 2,2 Hz), 6.97 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.0, 4.9 Hz), 
4.27 (2H, d, J = 14.0 Hz), 4,05-3.85 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H 3 
m), 3.25-3.05 (2H, m), 2.18 (2H, dd, J = 9.5, 6.5 Hz), 2.10-2.00 (2H, m), 
1.95-1.75 (6H, m), 0.91 (3H, t, J = 7.2 Hz). 
APCIMS (m/z): 367 (M + H) + 

H»J55: (S) - 1 -[ 1 - (5-^7 , y-2-KU^) -4-7i_;V-4- 
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240) 

4-7^7-1- {5 -*/7S-2-\£ -4-x^;i/h*^U^>©^t) 
•^(C##^J55T"l#&tli.4-T^y- 1- (5— >7V-2-t:U^) -4-7 

l E NMR (DMS0-d B ) £(ppm): 9.51 (2H, br s), 8.49 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 9.2, 2.2 Hz), 7.75 (2H, d, J = 7.3 Hz), 7.55-7.40 (3H, i), 6.98 (1H, 
d, J = 9.2Hz), 4.68 (1H, dd, J = 6.2, 4.1Hz), 4.44 (2H, d, J=12.4Hz), 3.75-3.65 
(2H, ■), 3.60-3.40 (2H, m), 3.27 (1H, m), 2.95-2.65 (4H, m), 2.30-2.15 (2H, 
■), 2.10-2.05 (2H, a), 2.00-1.80 (2H, m). 
FABMS (m/z): 416 (M +. 2H)* 

»J56:(S) -1-[1- (5 -pi 2 -XV - 

)l-2 — t! U -2-^WDK;i/7^> (335 mg, 1.50 mmol X 7yfb* 

(spray dried) (174 mg, 3.00 mmol) ON, N-i^^fMM75 r* (4mL) 
mtiz-s 0 °C^S#§£6011155£f3f&© (S) -l-/nm^V- 2-tD'J 
$;>3b;i/7t?- h u;i/ (217 mg, 1.00 mmol) £JP;L, |^MKt4I^K«^bfco -fe^ 

-;b = 100/0-90/10) T?*MKU WIBfti^lSf© 7 U-#: (301 mg, 0.837 mmol) £ 

(2) (1) ^e,tife7'J-# (301 mg, 0.837 mmol) <Z)7*7-;i/ (3 mL) mm 
t7v;i/» (97.0 mg, 0.837 mmol) £in;tfco ^TT?^^7-;i/*g*U HI3 
<b£$l (332 mg, 0.698 mmol) %fa&&&bl,TWto 
m: 70% 
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'H NMR (DMSO-cO 5(ppm): 8.52 (1H, d, J = 2.2 Hz), 7.80 (1H, dd, J = 8.8, 2.2 
Hz), 7.32 (1H, br s), 6.62 (1H, d, J = 8.8 Hz), 6.58 (2H, s), 4.72 (1H, dd, 
J = 6.2 Hz, 4.6 Hz), 3.76 (3H, s), 3.68-3.33 (7H, m), 2.27-1.93 (4H, m), 1.09 
(6H, s). 

APCIMS (m/z): 360 (M + H) + 

H»J57:(S) - 1 -[2-*?-)v- 1 - (5-^^-2-t:y^;i/^^y) - 
2-7 , Deji/7^y]7t^ji/-2-^Dij^>*M^h'j;i/ y^^mM. Mb£- 

242) 

(5-^ h^i/*;i/^-;v-2-tfU^;v) -2-*?-)\s7°u 

¥)VY * XDfQt) D t##^J57{CfB®O^^T"^ £>tl3 2- T^-2 
N — (5-^;i/-2-£U^;i/) /n^V7 5> (269 mg, 1.50 mmol) 

mum^hmm^hxmmih^m (265 mg, 0.614 mmoi) 

IR*: 61% 

>H NMR (DMS0-d 6 ) <5(ppm): 7.75 (1H, d, J = 2.2 Hz), 7.22 (1H, dd, J = 8.6, 2.2 
Hz), 6.55 (2H, s), 6.50 (1H, d, J = 8.6 Hz), 6.30 (1H, t, J = 5.4 Hz), 4.75 
(1H, dd, J = 6.5, 4.6Hz), 3.66-3.36 (5H, m), 3.27 (2H, d, J = 5.4Hz), 2.18-1.98 
(4H, m), 2.08 (3H, s), 1.10 (6H, s). 
APCIMS (m/z): 316 (M + H) + 

mmm^:{S) -l-[l- (s-^vrntvi/^-t-y^;]^^) -2-* 
m. (ftiir%243) 

VJlT^XDttt) D (C##«fcfB®c7)^-et#e>tl^ 2-T^y-N- (5— f 
V7D^-2-^'J^Jl/) -2-^^;i/7°DbVl/Z^> (74.0 mg, 0.357 mmol) 
*fflV\ WIW!56i:HHifc:UT«IBfti-&«J (66.0 mg, 0.142 mmol) Zmtco 
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*H NMR (DMS0-d 6 ) d(ppm): 7.80 (1H, d, J = 2.3 Hz), 7.32 (1H, dd, J = 8.6, 2.3 
Hz), 6.55 (2H, s), 6.54 (1H, d, J = 8.6 Hz), 6.43 (1H, br s), 4.77 (1H, dd, 
J = 6.8, 4.6 Hz), 3.74-3.37 (5H, m), 3.30 (2H, d, J = 3.2 Hz), 2.78-2.68 (1H, 
m), 2.20-1.94 (4H, a), 1.15 (6H, d, J = 6.8 Hz), 1.14 (6H, s). 
APCIMS (m/z): 344 (M + H) + 

H»J59: (S) - 2- (2-^>7;-l-fD>J^) — N— [2- (5-- 

hn-2-t;u^;i/T^y) x*-;i/]:?Mz* * p? Mbi^j30l) 

*M&!Sl[?\s & > •>? X-hft-W'i ^ J — ;1>(Bu11. Chem. Soc. Jpn.X 
50^ 1956-1960 M (1977 30 ] © (S) - 2 -\ZUVt»ii )],#=. hVfr Mm 
m (0.10 g, 0.75 mmol)©l, 4 -5>#*iJ-> (IObL) Sf«K, UittA'J^A (0.22 
g, 1.66 mmol K 3«Mb£U£A (0.25 g, 1.51 mmol) 18 T-ffkftS 2 

-^DD-N-[2-(5--bn-2-tU^V7^)x^;H7-fe^^ K (0.23 
g, 0.89 mmol) £Jn*.x 80°CT4B#P«Mft#L;fco &M£$^s iSffi^Jfizk 

*«e*^^«*^mffl*fi^DV h^77^--C»»U»IB<b^ (34.9mg, 
0.11 mmol) £#fc 0 
IR*: 15% 

'H NMR (CDC1 3 ) 5(ppm): 9.00 (1H, d, J = 2.6 Hz), 8.13 (1H, dd, J = 9.2, 2.6 
Hz), 6.41 (1H, d, J = 9.2 Hz), 6.36 (1H, br), 4.89 (1H, m), 3.79-3.68 (2H, m), 
3.66-3.55 (3H, m), 3.49-3.37 (1H, m), 3.31-3.19 (2H, m), 2.59 (1H, m), 2.19-2.06 
(2H, m), 1.94-1.75 (2H, m). 
APCIMS (m/z): 317 (M - H) + 

H»J60: (S) - 1 -[2 - {Z-*/7;-2-W)*Jfr7%J) xh^>]7^2 

##^J 14 tfB«©*ttT?ft'& ftS 2 - ( 3 - */TJ - 2 - f >J Vft7 $ ^ ) 

(0.20 g, 1.23mmol)0THF(lOmL)^ts ^TTvJc^b^ h U f? A (60% 



79 



WO 02/051836 



PCT/JP01/11578 



l&tomftWfo, 98.2 mg, 2.46 mmol) £Jn;Ls mWJ&"Z 1 ««bfc 0 SJ&Jfcfc 
(S) -7*D ; ET-lz^;i/-2-t:DU^>^;i/^-hU;U (265 mg, 1.23 mmol) © 
THF (5mL) «£?TFU HISft7?3RfHft#bfco ^«£'J>S®7K£iD;l, % 

■^^A^U^bV^y-i-mmU mmz-mi. (172 mg, 0.58 mmol) ^|#feo 
JR$: 47% 

'H NMR (CDC1 3 ) <5(ppm): 8.26 (1H, dd, J = 4.9, 1.8 Hz), 7.65 (1H, dd, J = 7.6, 
1.8 Hz), 6.60 (1H, dd, J = 7.6, 4.9 Hz), 5.94 and 5.87 (1H, br), 4.89 and 4.79 
(1H, m), 4.29 and 4.19 (2H, s), 3.83-3.71 (4H, m), 3.63 and 3.48 (2H, m), 
2.39-2.02 (4H, m). 
APCIMS (m/z): 300 (M + H) + 

H»J61: (S) -2-i/Ty-N-[2- (5-nhD-2-t'J^l/7^) ^ 

^;i/]-l-t!D Ui;>*;i/^-^^ k tfbi§rM3) 

h U*xy> (81 mg, 0.27 mmol) ©ig{b*^l/> (5 mL) mffl.£, tuttS© (S) 
-2-t'DiJ.^>*MrhiJ;i/ (73 mg, 0.55 mmol) <Di&fc*?U> (5 

mL) ®m%MZ.fc&s £t>lzhV^?-))/T*> (0.15 mL, 1.08 mmol) £iD;L, IrI 

gg-e 2.5 mrsmnvtzo s^tmiK© 2 - (2-7^;iw^) -5- 

-hnt:'J^> (100 mg, 0.55 mmol) £t>*> Ux^75 > (0.15 mL, 1.08 mmol) 
^Uft^;i^A*P^h^:7^-^|§SU MH-fb^ (148 mg, 0.49 mmol) £ 
«: 89% 

J H NMR (CDC1 3 + p^y-^-dJ d(ppm): 8.94 (1H, d, J = 2.6 Hz), 8.14 (1H, dd, 
J = 9.2, 2.6 Hz), 6.52 (1H, d, J = 9.2 Hz), 4.68 (1H, m), 3.55 (2H, t, J = 5.9 
Hz), 3.46-3.35 (3H, m), 3.26 (1H, m), 2.28-2.14 (4H, m). 
APCIMS (m/z): 305 (M + H) + 

Tmmn n-jMtc 13 H 16 N 6 o 3 (304.308): c, 51.31; h, 5.30; n, 27.62. mmm-. c, 
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51.07; H, 5.33; N, 27.47. 

HJ609 62 : (S) -2-J/7V-N-[2- (3-is7S-2-\ZV*?)]/7$J) x 

^]-i-en"jy^#^*i« (-fb-^f 304) 

##$120 (1) -£t#£>*i3 3— >T/-2- (2-7h^>AM-;b?Ux 
3^1/) 7^t'J^> (112 mg, 0.43 nmol) &JIf^ bTffll\ ###]20 ( 2 ) SB 
«0*a3£fT^2- (3-i>Ty-2-b-i;^;i/) 7Ux^7?> 2*g&!& 
fl^fco #S>ftfc2- (3-*>3V-2 -WVfr) 7^xf;i/7^> 2J& 
ffl&omztf-l'y (10 mL) ii«t N zK^Tt: h U xf;V7^ > (0.29 mL, 2.08 
mmol) £t>*N, N-*;M*:=;i/$M * ^j^ji (55.2 mg, 0.34 mmol) £flP;Ls n 

u&tz 1.5 mmmnbtz^ mm® (s) -2-tnu^>*M-h'j;«i 

(37.6mg, 0.28nimol) OWCxt^y (5mL) h iJx^?> > (0.12 mL, 0.86 
mmol) ©M^r«t7K^TT*^T bs ^ST*«*I#bfco IMttlls £§ii 
^^U*^;U*^A^n^h^^7^f -T*M^ U Wm\&m ( 23 . 3 mg, 0 . 08 mmol ) 

Jfc*: 29% 

'H NMR (CDC1 3 ) (5(ppm): 8.24 (1H, dd, J = 4.9, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
2.0 Hz), 6.63 (1H, dd, J = 7.6, 4.9 Hz), 5.85 (1H, br), 5.51 (1H, br), 4.75 ; 
(1H, m), 3.70 (2H, m), 3.55-3.51 (2H, m), 3.39 (1H, m), 3.24 (1H, m), 2.27-2.11 
(4H, m). 

APCIMS (m/z): 285 (M + H) f 

HH6^J63: N-[2- ( 3 ->/T S - 2 - U VfrTK J ) x^;i/]- 1 -h'D U V 
h* «b-&M5) 

(S) -2-t:DU^>*;i/5i?-hU;v m&M<Dttt> D ttrn y 
W: 11% 

'H NMR (CDCI3) S(ppm): 8.25 (1H, dd, J = 5.0, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
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2.0 Hz), 6.61 (1H, dd, J = 7.6, 5.0 Hz), 3.67 (2H, m), 3.54-3.29 (6H, m), 
1.95-1.87 (4H, n). 
APCIMS (m/z): 260 (M + H) + 

»J64: (S) - -N~[3- ( 3 -*/7 J - 2 - M U *Jfr7 ^ S ) 7 

d tvi/] - 1 - t'P y *jyt))v$irV 5 K ito&b 306) 

2 - ( 3 - 2 - £ u 7 s y x^l/r ^ > 2tttt%<Dftt} D 
###J 21 tf3«©^T»ff £> *l* 3 - ( 3 -5/7 J - 2 - £ >J ^ 7 ) 7Pt 

IK*: 82% 

'H-HMR (CDClj) S(ppm): 8.23 (1H, dd, J = 4.9, 1.8 Hz), 7.64 (1H, dd, J = 7.6, 
1.8 Hz), 6.59 (1H, dd, J = 7.6, 4.9 Hz), 5.77 ( IhI t, J = 5.9 Hz), 5.63 (1H, 
t, J = 5.6 Hz), 4.78 (1H, m), 3.64 (2H, dt, J = 6.1, 5.9 Hz), 3.52 (1H, m), 
3.40-3.24 (3H, m), 2.32-2.15 (4H, m), 1.80 (2H, tt, J = 6.1, 6.1 Hz). 

IWJ65: (S) - 1 -[2 - (2-*J*Wyi]fri$*V^ Y) x^;i/7^] 

7tf;i/-2-t:p'j^>*;^-h'j;i/ 2tm.U ttbi^Ml) 

(1) ###1 59 ^l3®©^^t#^»jl^N-(2-T^yx^;i/)-2-^ydrtf-U 

h* (860 mg, 3.98 mmol) ©N, N-^^t/*Jl/A7^ K (10 mL) 
^M-e^ffl'^ 6011155 lzm$(D (S) -l-^D^r-fe^;i/-2-trD 
V9>-ti)l7$-Y U;V (345mg, 1.59 mmol) ©N,N-S?p< AT ^ K (5mL) 

;i/=8/l) TifS£Ls *ififlft-£tl®7 y~ffc (322 mg, 0.910 mmol) £t#fc 0 

(2) (1) Hft<bhtz7 U— ft (322 mg, 0.91 mmol) O^^Wl/ (3 mL) 

4 mol/L Jg<b7jc^- 1 , 4-V7t*y->mm (0.68 mL, -2.73 mmol) ^Kfco 
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u mmh^m (145 mg, 0.340 woi) *m&&mtLxmc 0 

21% 

'H NMR (DMS0-d 6 ) <5(ppm): 9.51 (1H, s), 9.38-9.30 (1H, m), 8.24-8.20 (2H, m), 
8.05-7.98 (2H, m), 4.85 (1H, dd, J = 5.7, 5.7 Hz), 4.17-4.07 (2H, i), 3.78-3.18 
(6H, m), 2.26-1.96 (4H, m), 
APCIMS (i/z): 353 (M + H) + 

m&MM: (S) -l-[2- (2 - 7 7 5. K) 3-?-)\sT \ 

)V- 2 - b'D V V)l> «b^402) 

N-(2-T^y^^;i/)-2-^y+itu>*;i/^drt>-^ Y<Dftb*)\Z^m 60 

65 ^lifcbT«faftl^£#fco 
W: 3% 

'H NMR (DMSO-de) <5(ppm): 9.16 (1H, br s), 8.68 (1H, t, J = 5.8 Hz), 7.86 (1H, 
d, J = 1.4 Hz), 7.17 (1H, d, J = 3.2 Hz), 6.64 (1H, dd, J = 3.2, 1.4 Hz), 4.84 
(1H, dd, J = 6.2, 4.9 Hz), 4.16-4.02 (2H, m), 3.65-3.41 (2H, m), 3.39-3.24 (2H, 
m), 3.21-3.04 (2H, m), 2.23-1.88 (4H, m). 
APCIMS (m/z): 291 (M + H) + 

WmW: (S) -1- (2 -^>XT5. Y^J-KTK J ) Tt^ft- 2 -b'D U 
y h U )l ffiMM (ib^Hs 403) 

N-( 2 -7>yxf;i/)-2 -*;*tMJ >ij)ltf*cV 5. h'CDftto t) 61 
T*#S>*l3N- (2-7^if;i/) ^>X7^ P*MV\ «M65 ^IsMifcbT 

W: 21% 

'H NMR (DMSO-dg) <S(ppm): 9.09 (1H, br s), 8.75-8.67 (1H, m), 7.89-7.86 (2H, 

m), 7.55-7.45 (3H, m), 4.84 (1H, dd, J = 5.5, 5.5 Hz), 4.17-4.01 (2H, m), 
3.65-3.06 (6H, m), 2.25-1.94 (4H, m). 
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APCIMS (m/z): 301 (M + H) + 

m&mes: (s) -i- (i-^yj-oi-4-^vp)iT^y)T^^-2 
- 1: p u $> y tf- h u ;v ttifctt (tfi£4to 404) 

(1) 63 fcIB«©^Tl#^ti§4-T^y- l-^>V^;t/fcWj^> 
(1.20 g, 6.00 mol) ON, N-^^WM7^ K (15 mL) Mfcx gifi-Cak 
Kflj-fe^A tK» (504 mg, 3.00 mmol) £flDX^ PI&fiT? 5 #MJf#bfco 
^©^ s fcBWfr 6011155 t|3«© (S) -l-7nm^l/-2-^DU^V 

h U;V (434 mg, 2.00 mmol) ©N, N-^^M^VAT^ F (5 mL) $g 

-;i/=8/l) -eftMLs iBft^«®7»J-«: (680 mg, 2.00 mmol) £t#fco 

(2) (1) nnbntz7V-fa (680 mg, 2.00 mmol) ©^*y— ;i/ (6 mL) mffi. 
fcs 4mol/LM7j<fji-l, 4-y*^if>jS* (1.50 mL, 6.00 mmol) &#n;ifco 

jteET-cisi^®* e> htzmmz 2-?u?\; -)W^* ; & Shift 

U ^IBftl^iJ (180 mg, 0.48 mmol) *ftt6ilftfcbT»fcp 
iR*: 24% 

•H NMR (DMS0-d 6 ) <5(ppm): 9.22 (1H, br s), 7.47-7.43 (3H, m), 7.38-7.33 (2H, 
m), 4.84 (1H, dd, J = 6.8, 4.6 Hz), 4.01-3.99 (2H, m), 3.63-3.24 (7H, m), 
2.24-1.95 (6H, m), 1.58-1.34 (2H, m). 
APCIMS (m/z): 341 (M + H) + 

'&HS0I69: (S) -1- (l--3^y^Jl/-4-^iJ^7^)7-fe^V-2 
-VWVl/iuvHrs-YVfr Wtt (fti§rt>405) 

4-7U-1 -^>^-f;n^^»;i ? >©ftfc)i3(-#^J64-e#?)n§4-7'^ 

Jfc*: 69% 
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'H NMR (DMSO-cU S(ppm): 9.34 (1H, br s), 8.78 (1H, dd, J = 5.1, 1.6 Hz), 8.74 
(1H, d, J = 1.6 Hz), 8.07 (1H, ddd, J = 7.8, 1.6, 1.6 Hz), 7.72 (1H, dd, J = 
7.8, 5.1 Hz), 4.85 (1H, dd, J = 7.6, 5.1 Hz), 4.17-3.98 (2H, m), 3.65-3.36 (6H, 
m), 3.24-3.06 (1H, m), 2.27-1.94 (6H, m), 1.74-1.51 (2H, m). 
APCIMS (m/z): 342 (M + H) + 

iii70: (s) -n-[2- (2-^>Ty-i-b-D'j^-;i/*;i/^-;i/^>;u^ 
^y) ^>*?>*;i/*>T^ K *?>X)l*>m& (ft£-tl406) 

(1) ##0'J 62 i3|3tfe©^T'#e»n^N- (2-7^xfJV) ^>-t?>*;i>* 
>TK K (1.20 g, 6.00 mmol) ©N, N-^^f;i/*^A7^ K (20 mL) mmz, 
M.U-?*mm$ 6011155 tfBtfi© (S) - l-^o^ET-fe^;i/-2-^PU^>* 

(434 mg, 2.00 mmol) mum^ 24 MjS#bfco £Jfc$8& 

(^dd^a/^^7 -;i/=8/l ) T*mm U ^fB<b^o 7'J- 
(480 mg, 1.43 mmol) 

(2) (1) T-#^tife7U-#: (480 mg, 1.43 mmol) <D*$J-)V (3 mL) « 
fc N *$y7,))/*>M (138 mL, 2.15 mmol) £iDx.fco LTf#£> 

THF, 7X^e»^bU WfBft^te (460 mg, 1.06 mmol) ZtemS&t 

W: 53% 

*H NMR (DMSO-de) S(ppm): 7.83-7.80 (2H, m), 7.69-7.60 (3H, m), 4.83 (1H, dd, 
J = 5.9, 5.9 Hz), 4.01-3.85 (2H, m), 3.63-3.29 (5H, m), 3.09-2.89 (2H, m), 
2.59-2.49 (1H, m), 2.29 (3H, s), 2.25-1.93 (4H, m). 
APCIMS (m/z): 337 (M + H) + 

HJS$]7i: (S) -l - (i-^>^>;ui/*-;v-4-t'^y^;i/T*y) T-fe 
^;i/-2-tfn'J^>*;i/^hu;i/ *t?>zfr*>MiM. (-fb£rM7) 
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( 1 ) #%$J 65T#e>ti34-T^-l-^>-fe* >*;v*-;b b'^ U > ( 1 .44 
g, 6.00 mmol) ON, N-^^^;V^;VA7*^ h* (20 iL) grUT^H^ 
6011155 tIB«0(S)-l -7*D^7^^;i/-2 -fD i;^>#;i/tf- h (434 

mg, 2.00 mmoi) zbuz., mumr- 24 mmmwLtco a?t 

(^DD*/l/A/^^;-M/l) T?*SKU ffilB<b^t)CD7>;-'f*: (670 Eg, 1.78 
miol) %mco 

(2) (1) U-#: (480 mg, 1.78 mmol) (D*#;-)V (3 mL) mm 
fc N (173 mL, 2.67 mmol) »^.feo ^ ^ y-;i/£W*UTf#£ 

n^B^^2 -7-d/v-;k ; -ftfr^m^h^mmb&m (444 mg, 0.930 

mmol) ^fttfi^iUhL-mfco 
IR*: 47% 

'H NMR (DMS0-d 6 ) <5(ppm): 9.01 (1H, br s), 7.77-7.63 (5H, m), 4.83 (1H, dd, J 
= 5.9, 4.9 Hz), 3.99-3.94 (2H, m), 3.75-3.61 (4H, m), 3.45-3.32 (2H, m), 
3.14-2.97 (1H, m), 2.34-2.02 (6H, m), 2.29 (3H, s), 1.70-1.56 (2H, m). 
APCIMS (m/z): 377 (M + H) + 

H»J72: (S) — 1— {1— [5 - (N, N-^WVX^-jl/) - 2- 

2 - ( 2 - fcT^ *J-)\/T ^ y ) x^;i/T ^ XDfot) 66 tfB*O^^T 

^#£>tl3 2-T^y-N- [5- (N, N-^^^/V7^y^V^JV) -2-fU 

fro 

JR*: 71% 

'H NMR (CDC1 3 ) d(ppm): 8.42 (1H, d, J = 2.4 Hz), 7.64 (1H, dd, J = 8.9, 2.4 
Hz), 6.49 (1H, d, J = 8.9Hz), 6.01 (1H, brs), 4.75 (1H, d, J = 5.9Hz), 3.62-3.56 
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(1H, ■), 4.72-4.44 (1H, m), 3.39 (2H 3 d, J = 4.0 Hz), 2.76 (2H, s), 2.70 (6H, 
s), 2.31-2.20 (4H, m), 1.96 (1H, br s), 1.17 (6H, s). 
APCIMS (m/z): 409 (M + H) + 

IWJ73: (S) -1- 12-*?)1-1- (5-tf^U^y^;i/^-;i/-2-t: 
«bl^502) 

2 - ( 2 - 3; y ) 3>©ft;b t> fc#%09 67 fciBi&cD^&T* 

*#£>ti3 2 -r^V- 2-.*^;i/-N- [5- (f^U^y^;v*-;v) -2 -if 

ij^i/]7-n^7^ >%^v\ ^»ji tmmteisTMmfc&wzmco 

JR* : 79% . 

1 HNMR(CDC1 3 ) d(ppm): 8.41 (1H, d, J = 2.4 Hz), 7.63 (1H, dd, J = 8.9, 2.4 Hz), 
6.46 (1H, d, J = 8.9 Hz), 5.90 (1H, br s), 4.76-4.60 (1H, m), 3.62-3.56 (1H, 
m), 3.45-3.43 (1H, m), 3.38 (2H, d, J = 3.3 Hz), 3.31 (2H, br s), 3.00-2.96 
(4H, i), 2.32-2.15 (4H, m), 1.82 (1H, br s), 1.69-1.61 (4H, m), 1.47-1.43 (2H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 449 (M + H) + 

^WJ74: (S) -1- {2-*3-)l-l- [5 - (1, 2, 3, 4-rf7t F 

p-fv^;'j>-2-^/i/xM-;i/) - 2 -t:>;^;i/T^y] -2-yu\fjiT 
7*3-)V-2-¥n 7?Mi (-fb^503) 

2 - ( 2 - b'^ 3 y ) x.?)\sT 3 >©ftt> D 68 £f3«©£&T- 

#5.ti^2-T^y- 2-p<5 L ;i'-N- [5- (1, 2, 3, 4-fb7tKD-f 
v^yj>-2--r;i/^;i/*-;i/) -2-bU^;H:7°Pt';i/:^>£ffli\ MMM 

«: 50% 

'H NMR (DMS0-d 6 ) 6 (ppm): 8.31 (1H, d, J = 2.3 Hz), 7.98 (1H, dd, J = 8.9, 2.3 
Hz), 7.67-7.13 (4H, m), 6.98 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.72 (1H, m), 
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4.12 (2H, s), 3.68-3.21 (6H, ■), 2.84 (2H, t, J = 5.6 Hz), 2.21-1.96 (4H, m), 
1.15 (6H, s). 

APCIMS (m/z): 497 (M + H) + 
mMM 75-1-16 : 

fc&to 504, 505, 506, 511, 512, 513, 519, 520, 521, 522, 523, 533-537 fc 

( 1 ) THF (3 mL) 4», SReWrflf 98/40332 (W098/40332) ffl«© 2-? 
DDfiJ^>-5-7M-J^piJ F (252 mg, 1.2 mmol), hU^^;bT^> 
(167#L, 1.2 mmol), Mmt%7$.> (1.8mmol) £Ati, S^2BWLfeo 
SJSfi^Kfc BioRad (fifilSW) AG1-X8U5» (522 mg) £»b, 5#|ffl«#b 

St^nD^l/A (4.8aL) %iP^.s^U^^U>*;i/^;v^P U h* (2~3mmol/g, 
276 mg) *;*•>;( 4 -t£-;i/fc.'Di?>) (264 mg) £«b, -Sfe«#bfco #Jf^ 

'J(4-K-MTijy>)] (2.4 mL) i:^DD*M (2.4 mL) T?i 

^ b, »a 2 - ^ n p - 5 -f 17 ^ y jvf ij >ii 

(2) ±IBT?#&;lifcKU^>8§$ftfcl, 4-y^-^> (5.04mL), 1, 2- 
^7^^-2-^^;vrp^> (2.4 mL, 1.4 mmol), JMfcfrUfrA (783 mg, 1.2 
mmol) £88)0 U 100 °CT2 BlSWbfco TLC TJS#©$&&«SRbfcgk ^ 
»*3»U ^M)£p<^-;t/ (3.6 mL) Won^M (3.6 mL) TfMf? N * 
MSlfc,^nn*IVA (4.8mL) £inx.,#;i^;i^>;;^l/> (l~2mmol/g, 
465 mg) *«JDU -M#b, l/^>£H?i^, ^&ill!b, 
frtfcfcitf-Oi/fcb-t&fco 

(3) ±IBTff t>tifz7^>*W&U N, N-^^-;i/*;VAT$ K (0.25mol/L) 
fc*8¥U ^TT"*SI^fF 6011155 fc|3«© (S) - 1 -^P^ET-fe^l/- 2 - 

fp ij y h u;v (0.5 IS) £#n;L, l^fig-c 1 ttMft#b&o M«£ 
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y-;i/=95/5) T'StMU 4b£t) 504s 505, 506, 511, 513, 519, 533-537 
ftii%U512, 520, 521, 522, 523 ©7 ft£f#fc 0 

?b^tl512, 520, 521, 522, 523 
(4) (3) nm^fltc^it^(D7V-^(Dm (2-3 iL) 77« (1 

^y-^-K^^l/^^M^tlU, fb^tl512, 520, 521, 522, 523 £f§£ 0 
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«) 


504 


(S) -l- {l- [5- (n, ^-v^^tkjm 


32 


505 


(S) -1- [1- (5-N-?'JJl/-N-^fMjl/* 

- 2 - b u V)vt s. 7 ) - 2 - ^ 2 - 7*d b;i/ 


81 


506 


(S) -1- {2-^^;i/-l- [5- (3-bPU>- 
l - 2 -b u V^tx 7 ] -2-7*0 
b;i/T^7} T-fe^;b- 2 - t°D h 


30 


511 


(S) -l- {l- [5- (N-^f V7°Ptr;i/-N-^^- 

^T^y^^^-^) - 2 -b O^T?. 7] - 2 -7 f- 

- 2 -7°p tvi/T^ 7} r-fe^i/- 2-t'D'j ^>#;i/ 


76 


512 


(s) - 1 -{2-^^;i/- l - [5 -(A-tT-frv^y 
y- l 2-bU 7]- 2-7° 
}T*z3-)V- 2 - fern u pytui/-^ - v 

7 


51 


513 


(S) -l- {l- [5- (N-j:^;i/-N-y:^;i/7*^ 
7 7n;i/*-;v) -2-^U^;bT^7] -2-/^;i/-2 

- 7°P \Z))/7 X 7 } TMz 2 - b D U J? > - h 

u;i/ 


94 


519 


(S) -1- {2 -7^;i/- 1 - [5- 

-2-b*U^;i/T^7] -2-7D^ 


19 


520 


(S) - l- {l - [5 - (N-$/7"D7°nt:;i/.*?-;i/T 
2-7°Pf;VT^7} T^)V-2 -bP ijy>*^= 


57 


521 


(S) - l- {l - {5 - [N— (2-7 b^>^;i/) 
5: 7 t^*^] - 2 - b u swr 5. 7 } - 2 

- 2 - 7*P b;i/T ^ 7 } T-t^)l- >*;i/# 


40 


522 


(S) -1- {1- [5- (N-^^D^;i/7^7 

-2-bU^;vr^7] - 2 -7^;v- 2-7 
p bVVT ^ 7 } T^^l/- 2 - bP >J h »J ;i/ 
7 VAlgjg 


61 


523 


(S) -1- {1- [5- (N-tert-7*^;i/^^7^;i/ 
-2-bU^;VT^7] - 2 2 -7°P 
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533 


(s) -l- [l- (5-n-$/£d^^>;i/-n-^ 

)]/— 2 — bl) i?)lT$. J ) — 2 — y 2 — 


27 


534 


7i^;w;i/*^i/- 2 -b' U y ) - 2 -7°d b 


45 


OOD 


(S) -l- [2-y^;i/- l - (5-N-^^;i/-N- 


00 


536 


(S) - l-{2-^^;i/- l-[5-N-(4-^ h^>7 
i -n - 2 - b u * j ] - 

9 — "7° D V )h~F ? 7 I'P-}''^;!/ — ? — p" D 1) V * )hH\ ~ 

h u;i/ 


22 


537 


(S) -1- {2-^^;^- 1 - [5-N- (2-^h* 

- n - >< 2 - b u y;i/7> 5. y ] 

- 2 -7°n bVl'T^ J } 7Mr*-;i/- 2 - bo U ^>#;i/# 

- h u ;p 
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MS 


NMR 


504 


APCIMS (m/z): 437 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 6.52 (1H, d, J 
= 8.9 Hz), 6.08 (1H, br s), 4.71 (1H, m), 
3.64-3.41 (6H, m), 3.21 (4H, q, J = 7.2 Hz), 
2.31-2.04 (4H, m), 1.24 (6H, s), 1.15 (6H, t, J 
= 7.2 Hz). 


505 


APCIMS (m/z): 435 (M 
+ H) + 


'H NMR (CDCI3) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.91-5.67 (lfl, m), 
5.22 (1H, dd, J = 6.2, 1.3 Hz), 5.18 (1H, t, J 
= 1.3 Hz), 4.77-4.74 (1H, m), 3.62 (2H, d, J = 
6.3 Hz), 3.61-3.28 (6H, m), 2.66 (3H, s), 
2.32-2.18 (4H, m), 1.16 (6H, s). 


506 


APCIMS (m/z): 433 (M 
+ H) + 


*H NMR (CDCI3) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 
7.70 (1H, dd, J = 8.9, 2.3 Hz), 6.47 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.67 (2H, s), 4.73 
(1H, m), 3.61-3.19 (6H, m), 2.32-2.14 (4H, m), 
1.81-1.79 (4H,m), 1.16 (6H, s). 
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511 


FABMS (m/z): 437 (M + 
H) + 


»H NMR (CDClj) 8 (ppm):8.46 (1H, d, J = 2.3 Hz), 
7.66 (1H, dd, J = 8.9, 2.3. Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.84 (1H, m), 4.75 (1H, m), 4.19 (1H, 
m), 3.61-3.28 (6H, m), 2.68 (3H, s), 2.32-2.15 
v4n, mj, l.lo(bn, S;, 1.04 (on, S), 1.01 \on, S). 


512 


FABMS (m/z): 464 (M + 
H) + 


1 HNMR(DMS0-d 6 ) 8 (ppm):8.21 (1H, d, J = 2.3.Hz), 
7.58 (1H, dd, J = 8.9, 2.3 Hz), 6.70 (1H, d, J 
= 8.9 Hz), 6.04 (2H, s), 4.73 (1H, m), 3.62-3.44 
(6H, m), 2.35 (4H, br s), 2.35 (4H, br s), 
1.65-1.53 (m, 7H), 1.13 (6H, s). 


513 


APCIMS (m/z): 423 (M 
+ H) + 


*H NMR (CDC1 3 ) 8 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.85 (1H, br .s), 4.75 (1H, m), 
3.64-3.29 (6H 5 m), 3.08 (2H, q, J = 7.2), 2.71 
(3H, s), 2.33-2.18 (4H, m), 1.16 (6H, s), 1.15 
(3H, t, J = 7.2 Hz). 


519 


APCIMS (m/z): 423 (M 
+ H) + 


'H NMR (CDC1 3 ) 8 (ppm) : 8.50 (1H, d, J = 2. 3 Hz), 
7.71 (1H, dd, J = 8.9, 2.3 Hz), 6.51 (1H, d, J 
= 8.9 Hz), 6.01 (1H, br s), 4.74 (1H, m), 
3.64-3.33 (6H, m), 2.91 (2H, q, J = 6.9 Hz), 
2.32-2.17 (4H, m), 1.51 (2H, q, J = 7.2 Hz), 1.22 
(6H, s), 0.89 (3H, t, J = 7.2 Hz). 


520 


APCIMS (m/z): 435 (M 
+ H) + - 


'H NMR (DMS0-d 6 ) <5(ppm) : 8.26 (1H, d, J = 2.3 
Hz), 7.66 (1H, dd, J = 8.9, 2.3 Hz), 7.47 (2H, 
m), 6.66 (1H, d, J = 8.9 Hz), 6.52 (2H, s), 4.71 
(1H, m), 3.47-3.38 (6H, m), 2.59 (2H, m, J= 6.3 
Hz), 2.14-2.00 (4H, m), 1.18 (6H, s), 0.77 (1H, 

\ AAA / ATT \ A A r* / ATT \ 

m), 0.33 (2H, m), 0.05 (2H, m). 


521 

i 


FABMS (m/z): 439 (M + 
H) + 


l HNMR(DMS0-d 6 ) 8 (ppm):8.32 (1H, d, J = 2.3 Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (1H, m), 7.25 
(1H, br s), 6.73 (1H, d, J = 8.9 Hz), 6.56 (2H, 
s), 4.77 (1H, m), 3.68-3.23 (8H, m), 2.95 (3H, 
s), 2.91(2H, m), 2.25-2.06 (4H, m), 1.10 (6H, s). 


522 


FABMS (m/z) : 449 (M 
+ H) + 


! H NMR .(:7 <J— DMSO-dg) o(ppm): 8.49 (1H, d, 
J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 Hz), 7.29 
(1H, m), 7.16 (1H, br s), 6.57 (1H, d, J = 8.9 

Uv} C AO /1U V,r» oi vl 77 / III "hr»o^ i /ifl 

s), 3.78-3.44 ( 6H, m), 2.32-2.12 (4H, m), 
1.85-1.33 (8H, m), 1.36 (3H, s), 1.32 (3H, s). 


523 


FABMS (m/z): 437 (M + 
H) + 


1 HNMR(DMS0-d 6 ) 8 (ppm): 8. 29 (1H, d, J = 2. 3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (lH, br s), 
6.65 (1H, d, J = 8.9 Hz), 6.55 (2H, s), 4.74 (1H, 
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m), 3.72-3.35 (6H, m), 2.25-1.97 (4H, m), 1.15 
(6H, s), 1.11 (9H, s). 


533 


APPTftTC (<m/v\' £77 /M 

+ H) + 


Iff WMP (OTiPl } /nrnn^'R K /Iff rl 1 - 9 1 Ur?\ 

7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.89 (1H, br s), 4.74 (1H, m), 
3.73-3.26 (6H, m), 2.71 (3H, s), 2.33-2.10 (4H, 

m\ 9 fifi Mil Vit» 1 7^-1 99 i 1 fiff m\ 1 1£ 
IEl/ 3 \±il> uT Sy, 1.(0 l.LL ^lUH, EU 3 1 . 10 

(6H, s). 


534 


APCIMS (m/z): 471 (M 
+ H) + 


'H NMR (CDClj) 6 (ppm):8.26(lH, d, J = 2.3 Hz), 
7.35-7.15 (6H, m), 6.35 (1H, d, J = 8.5 Hz), 5.88 
(1H, br s), 4.75 (1H, m), 3.61-3.27 (6H, m), 2.67 
Von 3 S), 0.00-6.10 ^4n 3 m;, l.lo v on, S). 


535 


APCIMS (m/z): 499 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm):8.42 (1H, d» J = 2.3 Hz), . 
7.57 (1H, dd, J = 8.9, 2.3 Hz), 7.32-7.56 (5H, 
1), 6.43 (1H, d, J = 8.9 Hz), 5.96 (1H, br s), 

4.73 (1H, m), 3.60-3.21 (8H, m), 2.85 (2H, m), 

2.74 (3H, s), 2.30-2.07 (4H, m), 1.15 (6H, s). 


536 


APCIMS (m/z): 501 (M 
+ H) + 


1 HNMR(CDC1 3 ) 0 (ppm):8.22 (1H, s), 7.34 (1H, dd, 
J = 8.9, 2.3 Hz), 7.05 (2H, d, J = 9.0 Hz), 6.81 
(2H, d, J = 9.0 Hz), 6.39 (1H, d, J = 8.9 Hz), 
6.11 (1H, br s), 4.73 (1H, m), 3.79 (3H, s), 
3.74-3.27 (6H, m), 3.12 (3H, s), 2.30-2.17 (4H, 
m), 1.16 (6H, s). 


537 


ArCIMo vm/Zj: 4t)o (fit 
H) + 


Ill \TMD fmrt \ A /r\T\m\'Q A A /III A T — 9 9 Urt\ 

a Mtt (\jU\j1 3 ) 0 (ppm;.o.44 {in, a, J - Z.o nZ), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.87 (1H, br s), 4.75 (1H, m), 3.55 
(2H, t, J = 5.6 Hz), 3.64-3.28 (6H, m), 3.33 (3H, 
s), 3.20 (2H, t, J = 5.6 Hz), 2.82 (3H, s), 
2.33-2.20 (4H, m), 1.16 (6H, s). 



%mm 76 : (S) - 1 - [ 2 - * 1 - ( 5 U J 2 -K U V))/T 

K j )- 2 - 7u t:;i/T 5. y ]t^)^- 2 - U *J >itjji-^=. h U )V (fate® 

507) 

2-T^y-2-^;i/-N- (2-b*'M^;V) 7°n tVl/T 5. y<7>Wt> D fc# 
#0iJ 69-1 T"t#£ft32-T^-2-^;i/-N-(5 -^;t/* U ^ 
2-b*U^;i/) 7"nt:;i/7^ (285mg, 0.908 miol) H»J 37 iilsj^tc 

Lxmttt&m (296 mg) £#fc 0 
iR*: 72% 
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X H NMR (CDGI3) (ppm): 8.39 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 6.52 (1H, d, J = 8.9 Hz), 6.21 (1H, br t, J = 5.3 Hz), 4.75-4.73 (1H, m), 
3.76-3.72 (4H, m), 3.69-3.32 (6H, m), 3.00-2.97 (4H, m), 2.31-2.17 (4H, m), 
1.17 (6H, s). 

APCIMS (m/z): 451 (M + H) + 

«#J77:(S)-1- '{2-*?fr-l- [5- (N-^^l/-0-^f;i/t FD^p 
- b'D 'J V h >J )V {ft&i® 508) 

2-T^y-2-^^;i/-N- (2-try ssW 7owv7>>cDftfc!)i;# 

#^J70T'#&n§2-T^y-2-^^;i/-N- [5- (N-^f-;b-0-^;i/ 
tFDiri'TU^*-^) -2-tfU^;i/] 7"Dtr;i/Z^> (160mg, 0.556 
mmol) HJS^!l37i;|5iatbT©fB<b^t) (180 mg) 

JR*: 77% 

41 NMR (CDC1 3 ) 5(ppm): 8.44 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
Hz), 6.53 (1H> d, J = 8.9 Hz), 6.36 (1H, br s), 4.75-4.72 (1H, m), 3.78 (3H, 
s), 3.59-3.32 (6H, m), 2.78 (3H, s), 2.30-2.19 (4H, m), 1.17 (6H, s). 
APCIMS (m/z): 425 (M + H) + 

mMM7S: (S)- 1- {1- [5- (N-i/^D7'DW-N-^^7^^1/* 

=.)),) - 2 - tr u V)i7 J ] - 2 - * 2 - 7°n tr;vT ^ y iTiz?-;!/- 2 - 
bp y ^>#;i/^ h u )\> Uh&M 509) 
2-t^j- 2 -y^;i/-N- (2-t:'M^;v) 7°p t:;i/r^>©f^t)l3 fc# 

#l?!|7lT-tf e>tl^.2-T^y-N- [5- (N-^P^PtW-N-^^UT^ 
-2-fc.-'j^;i/] - 2 -^Wl/T^D tMl/T^ > (270 ig, 0.906 mmol) 

*ffiv\ 37 tnm^Lxmmib^ (290 mg) &#£ 0 ' 

W: 74% 

>H NMR (CDCI3) £(ppm).: 8.47 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
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Hz), 6.53 (1H, d, J = 8.9 Hz), 6.22 (1H, br s), 4.75-4.72 (1H, ■), 3.59-3.34 
(6H, m), 2.74 (3H, s), 2.27-2.18 (4H, m), 1.87-1.82 (1H, m), 1.17 (6H, s), 
0.88-0.82 (2H, m), 0.73-0.66 (2H, m). 
APCIMS (m/z): 435 (M + H) + 

mum™-. (s)-i- {2-^^-1- [5- a, 3-wjy>-3->fM 

iv-ft-fr) - 2 - \z y ^ j ] - 2 - t*d \mr ^ v }T-b^;i/- 2 - h*o >; ^ 
>#;i/**- h U ;i/ 510) 
2-7 > ^y-2-^3 L ;i/-N- ( 2 - £ IU ^;i/) 7°D tT^T" ^ >®ftt> X) lC# 
69-2 -c#£»ft3 2-:r^y-2-^;i/-N- [5- (1, 3-f-7VW> 
-2-e»;$W] 7'DtVt^=-> (165 mg, 0.522 mmol) £ 
JBK HJKfi»l37fcra®fcbT«Safb^fe (88 mg) Zftito 
JR*: 37% 

'H NMR (CDC1 3 ) tf(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 
Hz), 6.49 (1H, d, J = 8.9 Hz), 6.14 (1H, br s), 4.75-4.73 (1H, ■), 4.42 (2H, 
s), 3.61 (2H, t, J = 6.3 Hz), 3.48-3.32 (6H, m), 2.80 (2H, t, J = 6.3 Hz), 
2.32-2.01 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 453 (M + H) + 

!Q6«80:(S)-1- {1- {5- [N- ( 2 - 1 Kn -N-A^T 

- 2 -trus^o* 5. y} -2 z-ruwvT^;}?* 

y > h U ;i/ (ft^rtl 514) 
2-T^y- 2 -pWiz-N- (2-£iU^) 7nt/i/7^>0toD{:# 
#^J72-C#^n§ {5- [N- (2-hpD^>i^V) -N- 

*3-j\t7\JW&=-fr] -2-t:>;^;i/}-2-^^;i/7'Db-;vT^> (300 mg, 

0.993 mmol) ftfflV\ H»J 37 fcH«fc bT*MB<b£fc (180 mg) £#fco 
JR*: 42% 

J H NMR (CDCI3) tf(ppm): 8.43 (1H, d, J = 2.0 Hz), 7.65 (1H, dd, J = 8.9, 2.0 
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Hz), 6.52 (1H, d, J = 8.9 Hz), 6.15 (1H, br t, J = 5.1 Hz), 4.75-4.73 (1H, m), 
3.74 (2H, t, J = 5.3 Hz), 3.64-3.33 (6H, m), 3.14 (2H, t, J = 5.3 Hz), 2.80 
(3H, s), 2.36-2.10 (4H, m), 1.18 (6H, s). 
APCIMS (i/z): 439 (M + H) + 

IIWJ81 : (S)-l- {1- [5- (N-^y^^-N-^^;i/T^y^;i/^-» 
-2- b u ^ J ] -2-^;v-2-7°d tr;i/T ^ J }T-fe^-;v-2- b o'j^> 
h y;i, Mbiirt) 515) 

2-T^y-2 -^^;b-N- (2-b'M^;i/) ^Db^T^cDftfo ?){;:# 

#^J73-e^^tL^2-7'^y-N- [5- (N-S/TVpWb-N-pWl/T^y 
-2-^J^;i/]-2-/f;i/7 , DDl/75> (300 mg, 0.993 mmol) £ 

m\ mnmw tmm£\,Tmm<b&m (iso mg) &^&o 



'H NMR (CDG1 3 ) (5(ppm): 8.48 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.6 
Hz), 6.54 (1H, d, J = 8.9 Hz), 6.25 (1H, br t, J = 5.0 Hz), 4.75-4.73 (1H, m), 
4.17 (2H, s), 3.62-3.56 (1H, m), 3.48-3.35 (5H, m), 2.88 (3H, s), 2.33-2.12 
' (4H, m), 1.18 (6H, s). 
FABMS (m/z): 434 (M + H)' 

HM82: (S) - 1- {1- [5- (N-^>^7U^-;b) -2-b'J 

tf- h u )i ? 516) 
2 - ( 2 - b 7 *J-)\s7 ^ J ) ^ >©ftt> D fc#%$J 74 tfB®©^T 

2 -7^y-N- [5- (N-^>^V7UXMr;v) -2-bU^ 

W: 77% 

'H NMR (DMSO-dg) 5 (ppm) 8.38 (1H, d, J = 2.3 Hz), 7.90 (1H, br s), 7.65 (1H, 



W: 55% 
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dd, J = 8.9, 2.3.Hz), 7.46 (1H, br s), 7.26 (5H, m), 6.65 (1H, d, J = 8.9 Hz), 
6.56 (2H, s), 4.74- (1H, m), 3.94 (2H, s), 3.72-3.52 (6H, m), 2.16-2.00 (4H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 471 (M + H) + 

HWJ83 : (S) - 1- {2-X5";i/- 1- [5- (N-p<^;i/T^ JX)\s*-)V) 

7^)vmM (^t)5i7) 
2-T^y-2-pWv-N- [5- (N-^^;i/T^y^;i/^^;i/) - 

W: 93% 

l H NMR (DMSO-ds) 6 (ppm) : 8.24 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.29 (1H, br s), 7.12 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.62 (2H, s), 
4.70 (1H, m), 3.64-3.26 (6H, m), 2.36 (3H, d, J = 2.4 Hz), 2.20-1.99 (4 H, m), 
1.07 (6H, s). 

APCIMS (m/z): 395 (M + H) + 

«$I84:(S) - 1- {2-X?Jl^ 1- [5- (N-7i-Jl/7^^/P*-JI/) 

- h U )l 7 (<fb£t) 518) 

2 - ( 2 - 1! 5 ^ 7 ) ol^-^T 5. >(Dftt> D 76 tf3^©^&T' 

^#^H^)2-T^y-2-p<^;i/-N- [5- (N-7x^;i/T^y7s;i'^-;i/) 

JR*: 70% 

'H NMR. (DMS0-d 6 ) 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.56 (1H, dd, J = 8.9, 2.3 
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Hz), 7. 40 (1H, br s), 7.25-6.97 (6H, m), 6.59 (2H, s), 4.70 (1H, ■), 3.62-3.25 
(6H, m), 2.20-1.96 (4H, m), 1.76 (1H, m), 1.06 (6H 3 s). 
APCIMS (m/z): 457 (M + H) + 

»J85 : (S) - 1-{1- {5- [N-(2-t FD^>if;H75;xM- 
- 2 - m 'J s?)iT k; } - 2 2 -7*n tf;i/T 5 y 2 - f 

p u h u;v «b£% 524) 

2 - ( 2 - s; >) x^i/T' $ ><Dftt> b 77 iztZM<D%m-e 

ftbtiZ 2-3^7-N-{5 -[N-( 2 - t h*D#i/x^)7U^;i/^;V] 

-2-£U^M-2-^;i/7D£;vT^>£fl§i\ l (l) tlsj^tUT 
SIB{b£r«*#feo 
92% 

l H NMR (CDC1 3 ) 6 (ppm): 8.49 (1H, d, J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.87 (1H, br s), 4.75 (1H, m), 4.48 (1H, br s), 
3.64-3.30 (6H, m), 2.32-2.15 (4H, m), 1.50-1.25 (4H, m), 1.16 (6H, s). 
FABMS (m/z): 425 (M + H) + 

H»J86:(S) -1- 12-*?-})/- 1- ( 5 -771/7 r^/U- 2 - K U V)\sT 

^y) -2-7Dt;i/7^] r-fe^;i/-2-fc.°DUs;>*;i/^-h';;i/ 7?;i/ 

Wtt Mb-6»525) 

2 - ( 2 - f ^ ^^l/T ^ 7 ) ^71/ T £• >©ft;b t> £##0J 78 fcfB«©*^T- 

v\ mmm 1 waifc bT^«B-fbi%«#fco 

«: 24% 

X H NMR (DMSO-dg) d (ppm): 8.30 (1H, d, J = 2.3 Hz), 7.68 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br s), 6.86 (1H, d, J = 8.9 Hz), 6.64 (2H, s), 4.74 (1H, m), 
3.77-3.37 (6H, ■), 2.26-1.98 (4H, m), 1.15 (3H, s), 1.14 (3H, s). 
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FABMS (m/z): 381 (M + H) + 

^Jfe$l87:(S)- 1- {1- [5- (N-ifJl/?UX;i/*-;V) - 2-tU^;i/ 
7 X J ) - 2 -* 3- ft- 2 -y'U bVVT ^ J }T-t^ft- 2 - £ D V V h 
U;i/ (ft-&tJ526) 

2-^^y-2-^^-;P-N- (2-b''M^;i/) 7°Pb";i/T^>©^t)Dt# 
^J79T»t#?>ti§2-T^y-N- [5- (N-x^-;i/^^y^;i/^^;i/) -2- 
b°U^;i/] -2-/Wut;i/7^> (310 mg, 1.14 mmol) %m\ HI^J 37 
hlBj^fctT^IB^tJ (272 mg) *mtzo 
JR*: 64% 

'H NMR (CDC1 3 ) (5(ppm): 8.48 (1H, d, J = 2.5 Hz), 7.70 (1H, dd, J = 8.9, 2.5 
Hz), 6.48 (1H, d, J = 8.9 Hz), 6.01 (1H, br s), 4.86 (1H, br t, J = 5.9 Hz), 
4.75-4.73 (1H, m), 3.59-3.56 (1H, m), 3.48-3.40 (5H, m), 3.03-2.93 (2H, m), 
2.31-2.18 (4H, m), 1.17 (6H,.s), 1.09 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 409 (M + H) + 

«0|J 88 : 
ft-^tl 527-532 teMTOXo fc&f&Ltzo 

66 (1) tmwi<D?>m*m^Ts &$ l Ltc?vvvvis>mmi* (1.20 

mmol) CI, A-VX^y (500//LK 4 -tert- 7* h ^^jl^-ftT X J - 
4-^;]/h'^>j^> (308 mg, 1.44 mmol) s ^*U^A (166 mg, 1.44 mmol) 

ioo°cTH&MJtL£o mM^m^mmm, ii«iiiu n^ntz 

1I^dd*M (9.6 mL) s ^"iJ^l/>iiM-MDiJ Y (2~3 mmol/g 3 
276 mg) s (4-\fzz)V^\)Vy) (264 mg) £iD^ ^T*-Bftj*#Lfco 

i/^y^M^s mmz^u T%y%ntz 0 

nt>tltzTX>*n&U N, N-iJ^fM;VA7^ F (2mL)«$PU *® 
^fF 6011155 CfB«© (S) - 1 - ^D^ET-fef JV- 2 - to 'J ^ f 'J 

)l (0.4SS)«^ SfitmWlfe. M£g£U 4#6tifeaSEtftlS 
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(X) 




(S)-l- {1- [5- (N, N-^^l/TS. 

— 9 — K U -A-^llz-A-KAlNyil/T? 7 1 "F 

£j * — S ~S /V J *± J Jv I — ^ J *f Jv S -> / / / 






(s)-l-[4-^;v-i-( 5-ir^.uyy^;i/^-;v-2 


97 


529 


(S)-l- {4-^ [5- (3-tfDU>-l--f 
:p-te^;i/-2-tfn u^>*;i/^- h u;i/ 


81 


530 


(S)-l- {4-^^;i/-l- [5- (I-^^-F7i| 

5. j y^jv^—jv) -2-b*u^;v] -4-t°^u^;i/ 


63 


531. 


(S)-l- {l- [5- (N-^>^;i/-N-^<^;i/T^y^;i/ 
-2-tfU^;i/] -4-^?-;i/-4-b^u^;i/T 


82 


532 


(S)-l- {1- {5- [N, N-lfX (2-^ h^>^J)y) 

7 < j zjifr-ji/] -2-f;^M -4-y;^;b-4- 1' 
^vpivts.;} T-fe^;i/-2-^D Ui>>*;i/^- h y;i/ 


40 





MS 

APCIMS (m/z): (M + H) + 


NMR 


527 


435 , 


% NMR (7 U-^ CDC1 3 ) 6 (ppm) : 8.49 (1H, d, 
J = 2.3Hz), 8.01 (1H, s), 7.77-7.70 ( 2H, m), 6.64 
(1H, d, J = 8.9 Hz), 4.76 (1H, m), 3.75-3.36 (6H, 
m), 2.96 (3H. s), 2.88 (3H, m), 2.35 (4H, m), 
2.35-2.16 (4H, m), 1.75-1.64 (4H, m), 1.20 (3H, 
s). 


528 


475 


'H-NMR (CDC1 3 ) 6 (ppm) : 8.42 (1H, d, J = 2.6 Hz), 
7.65 (1H, dd, J = 9.2, 2.6 Hz), 6.60 (1H, d, J 
= 9.2 Hz), 4.75-4.73 (1H, m), 3.76-3.54 (4H, m), 
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3.49-3.32 (4H, m), 2.94 (4H, t, J = 5.3 Hz), 
2.31-2.01 (6H, m), 1.68-1.51 (6H, m), 1.44-1.40 
(m, 2H), 1.14 (3H, s). 


529 


459 


'H-NMR (CDC1 3 ) 6 (ppm): 8.53 (1H, d, J = 2.3 Hz), 
7.77 (1H, dd, J = 9.2, 2.5 Hz), 6.64 (1H, d, J 
= 9.2 Hz), 5.67 (2H, s), 4.78-4.76 (1H, m), 4.10 
(4H, s), 3.74-3.49 (5H, m), 3.47-3.40 (3H, m), 
2.32-2.12 (4H, m), 1.81-1.63 (4H, m), 1.17 (3H, 
s). 


530 


525 


! H-NMR (CDCI3) 6 (ppm): 8.48 (1H, d, J = 2.6 Hz), 
7.66 (1H, dd, J = 9.2, 2.6 Hz), 7.31-7.18 (5H, 
m), 6.59 (1H, d, J = 9.2 Hz), 4.77-4.75 (1H, m), 
3.72-3.62 (5H, m), 3.58-3.39 (3H, 1), 3.23 (2H, 
t, J = 7.9 Hz), 2.86 (2H, t, J = 7.6 Hz), 2.74 
(3H, s), 2.30-2.04 (4H, m), 1.69-1.53 (4H, m), 
1.15 (3H, s). 


531 


511 


'H-NMR (CDCI3) 6 (ppm): 8.55 (1H, d, J = 2.4Hz), 
7.76 (1H, dd, J = 9.1, 2.4 Hz), 7.36-7.26 (5H, 
m), 6.66 (1H, d, J= 9.1 Hz), 4.78-4.75 (1H, m), 
4.12 (2H, s), 3.76-3.57 (5H, m), 3.51-3.41 (3H, 
m), 2.58 (3H, s), 2.32-2.20 (4H, m), 1.66-1.61 
(4H, m), 1.17 (3H, s). 


532 


523 


'H-NMR (CDCI3) 6 (ppm): 8.52 (1H, d, J = 2.5 Hz), 
7.76 (1H, dd, J = 9.2, 2.5 Hz), 6.61 (1H, d, J 
= 9.2 Hz), 4.78-4.76 (1H, m), 3.74-3.67 (4H, m), 
3.54 (4H, t, J = 5.9 Hz), 3.47 (6H, s), 3.44-3.31 
(4H, m), 3.35 (4H, t, J = 5.9 Hz), 2.27-2.18 (4H, 
m), 1.68-1.60 (4H, m), 1.17 (3H, s). 



1- [(5-;>77i;'J^>-2-f;i/7$y) -1- [(S) 

601) 

(1) ##$l80-£t#£>nfcl - [(5—>7V t:>J^>-2— DITKS) *?)lsl 
istnyutUVT^y (264 mg, i. 40 mmol X 7kWtfk~& ^ t) AtKID^J (261 mg, 1.55 
mmol) £ THF (10 m L) tSiU zK^TT (S) -l-^P ; E7^^-2-^ 
D U Vyfi)Vifs=. h >J ;i/(304 mg, 1.40 mmol) © THF (4 mL) IS? 2 
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^77^-(^n * y -;i/=100/l)Tff It U infant)© 7 u 
(133 mg, 0.410 mmol) 

(2) (1) -nn^tifzy 0— fc®-W> (127 ag, 0.392 mmol) il 7 (45.0mg, 
0.390 mmol) ^ni^^y-)Vtgitfco ^y-;i/£g5febT#iSlbl^3 (137 
mg, 0.311 mmol) £ fifiSfth LTftfco 
«: 22% 

41 NMR (DMSO-de) tf(ppm): 8.33 (1H, d, J = 2.2 Hz), 7.65-7.62 (2H, m), 6.61 (2H, 
s), 6.55 (1H, m), 4.69 (1H, t, J = 5.1 Hz), 3.60-3.36 (6H, m), 2.17-1.99 (4H, 
m), 0.59-0.52 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

H«90: 1 -[ (5—>7Vlfy^7-2-^;i/7=- 7) 1- [(S) - 

2 -i/?; tfo 'j^^;bT-fef-;vT^y]^^p^>^> 7v;i/M(^t)602) 
H» 94 tmmttW;^ 81 ft£ 1 - [( 5 —>7V \H U ¥>- 2. 

-^;U7^7) ^>^D^>f;i/7^> (432 mg, 2.00 mmol) iDW^ 

m (362 mg, 0.774 mmol) £ fifiH^i: bTfffco 
'39% 

J H NMR (DMS0-d 6 ) S(ppm): 8.34 (1H, d, J = 2.2 Hz), 7.65 (1H, dd, J = 8.4, 2.2 
Hz), 7.50 (1H, m), 6.65 (1H, d, J = 8.4 Hz), 6.59 (2H, s), 4.73 (1H, dd, J = 
6.2, 4.6 Hz), 3.64-3.37 (6H, m), 2.19-2.00 (4H, m), 1.66-1.57 (8H, m). 
APCIMS (m/z): 353 (M + H) + 

mmm 91 : 

2-[ (5-^>7y^iJi;>-2-^JV7^) *^)l]-2- [(S) -2—>7V 

h'D u P-jpt^^jvts. rwy$y y^jmu (Yb£-M3) 

mmmt.nm^-n^v:, ^mm-zmt>titz2- [(5— >tv tru^>-2 

~4)\;7X;) pWl/] T^y^>-2-^)VT^> (425 mg, 1.51 mmol) J; \) 
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Wffiib&ya (555 mg, 1.04 mmol) 5fl«J:Ulffeo 
JR*: 69% 

! H NMR (DMSO-d 6 ) . 6 (ppi) : 8.33 (1H, d, J = 2.4 Hz), 7.61 (1H, dd, J = 8.9, 2.4 
Hz), 7.17 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.63 (2H, s), 4.70 (1H, t, J = 
6.2 Hz), 3.68-3.36 (6H, a), 2.17-1.46 (18H, ■). 
APCIMS (m/z): 417 (M - H)~ 

mMMM: l-[ (5-isT; \ZV*»-2->fJU7$;) i- [(S) - 

mmMtfmtt&Hs mmw-enzntzi- u5-$/7;.vvi»-2 

-4)\sTXJ) t^frl y>7Xiir>?3-)\,7Xy (516 mg, 2.00 mmol) iD^IS^ 
ft (617 mg, 1.21 mmol) *&&mfch LXmtc.o 
JR*: 60% 

»H NMR (DMSO-d,) d(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.30 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.70 (1H, t, J = 
7.6 Hz), 3.60-3.26 (6H, m), 2.23-2.00 (4H, m), 1.53-1.50 (14H, m). 
APCIMS (m/z): 395 (M + H) + 

»J93: l-[ KV*»-2-' ())/7S>;) I - US) - 

2-^7;t'Dij^;i/7tf;i/7^] i/pn-fpy 7?j«I Ub£*605) 

mm 94 1 mmtt&n* 84 -e» ntz 1 - [( 5 - y 7 j t: u *> > - 2 

-^l^y) *?-)V\ ^^p^7^> (460 mg, 2.28 mmol) J;t)«E'fb^ 
(494 mg, 1.09 mmol) *&&Mfoh bTWfco 
IR*: 47% 

»H NMR (DMS0-d 6 ) tf(ppm): 8.37 (1H, d, J = 2.2 Hz), 7.66 (1H, dd, J = 8.9, 2.2 
Hz), 7.47 (1H, m), 6.67 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.76 (1H, dd, J = 
6.5, 4.6 Hz), 3.65-3.17 (6H, m), 2.25-1.71 (10H, m). 

APCIMS (m/z): 339 (M + H) + 

i 
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mmmu: i-[ (5-*/t;vv*?>-2->()vt$j) *zf-)i]-i- [(S) - 

(1) ##^j85T»t#&tifel - [(5-^>7yt'j^>-2-^;^u) 

$/7P^:WVT^ > (568 mg, 2.47 mmol X 7yfl5*U'7A (50fiS% on -fc^ 
h, 1.43 g, 12. 3. mmol) £7<te h - h U ;V (25 mL) fc&JSPU TK^TT-^S^fF 
6011155 HfBil© (S) - 1 -7*P^7-fe^;V- 2 -£P u^>*;v#- h u;v(536 
mg, 2.47 mmol) (DTK V- h 'J;V (4 mL) ?g«;!]D;^ M)^T— M#bfeo S 

-(^nD^A/^^y-;i/=100/l)^*fMUlSIB<b^©7 U~ ft(638mg, 1.74 
mmol) %mtco 

(2) (l)T»t#&*tfc7>J-#:(638mg, 1.74mmol) £7-?>« (202mg, 1.74mmol) 
$ JP X. * 7 7 -Mz mm b tz o p< 7 7 £ LTMB'tb&Vd ( 709 mg, 1 . 47 mmol ) 

W: 60% 

J H NMR (DMSO-ds) <5(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.39 (1H, m), 6.66 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.71 (1H, t, J = 
6.5 Hz), 3.63-3.39 (6H, m), 2.19-2.00 (4H, m), 1.50-1.39 (10H, m). 
APCIMS (m/z): 367 (M + H) + 

«$|95:(S) -l-[2-p<^;i/-l- (4--hD^-U^) -2-7°Pt^I/ 

y$. ; 2 -h*P ij yy-hfr-tf- v U;i/ 7 (<fb-£ti 701) 

##^J86fclB«©^T*#^n?)2-p<^;V-l- (4--bD7^Jy) - 2 
-7DbVVT^> (942 mg, 4.50 mmol) <D THF J^N, N~S^ ^V^VAT^ 
M-n (THF : N, N-^^*;i/A7^ K=6:l) « (6mL) fc, *@^fF 6011155 
t§B«B©(S)- 1 -7*D ; ET^5 : -;i/-2 -b'P 0^>£;b**- h U;K326mg, 1.50 
mmol) ^^M-eiO^-s |SI^T"2rajf#bfco 

s« 1 7 p p a » £ tz'&s 111 £7io?&# l 0 $nfeki»K v 7** ^> 
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4- (^DD*;i/AM^y-;i/= 100/0-90/10) -CSISU WfEMb-6*©7UH*: 
(450 mg, 1.31 mmol) £f#fco 

(2) (1) Tf|»6»iifc7UH* (450 mg, 1.31 mmol) ©p<^7-;V (3 mL) mWi 
(151 mg, 1.31 mmol) %m%.tz 0 MfiETT^ # 7 —)l%'§g£ LT\ ttfl3 
ft&m (466 mg, 1.00 mmol) ti^itltffco 
67% 

'HNMR (DMS0-d 6 ) tf(ppm): 7.96 (2H, d, J = 11.2 Hz), 7.05 (1H, br s), 6.68 (2H, 
d, J = 11.2 Hz), 6.59 (2H, s), 4.72 (1H, dd, J = 6.0 Hz, 4.2 Hz), 3.65-3.05 
(7H, m), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 346 (M + H) + 

HJS0iJ96:(S) -1- ( 1 -7-1)7-2-^?-;)/- 2-7Dt:;)/7* 7) 

2 - e d u *J >ft;vtf- h u ;v 7 {tt&m 702) 

1 - (4--hD7-'jy) -2-^PhVl/T^ >©^*>Dfc:## 
ffl87fcSBtt©£$fe-C»£>*l* 1 -T- U 7 - 2 -**\H/- 2 -7°D fcVbTS. >(739 
mg, 4.50 mmol) £ffiV\ m)fcffl 95 bt^f3<b-&t» (292 mg, 0.701 mmol) 

IR*: 47% 

<H NMR (DMSO-de) S(ppm): 7.04 (2H, dd, J = 8.6, 6.2 Hz), 6.63-6.47 (4H, m), 
6.57 (2H, s), 4.73 (1H, dd, J = 6.6, 4.4 Hz), 3.64-3.16 (7H, m), 2.24-1.96 (4H, 
m), 1.11 (6H, s). 
APCIMS (m/z): 301 (M + H) + 

HW197:(S) - 1 -[ 1 - (4-i/Ts>T-t) S) - 2 2 -7P 

2-^^;i/-l- (4--hPT-uy) - 2-7*Dfcr;i/T^ ><Dftfc>!>fc:## 
fl88fcfB«©#8rt?&&ft3 1- (4-$/7V7\=»;7) -2-^^-2-7-D 



105 



WO 02/051836 



PCT/JP01/11578 



Z)17K> (440 mg, 2.32 mmol) m&M 95 iiEffllfc: bT«SBft-6* (236 

mg, 0.567 mmol) £f#fc 0 
IK*: 69% 

•H NMR (DMS0-d 6 ) <5(ppm): 7.43 (2H,. d, J = 8.4 Hz), 6.73 (2H, d, J = 8.4 Hz), 
6.59 (2H, s), 6.49 (1H, t, J = 5.9 Hz), 4.74 (1H, dd, J = 6.8, 4.9 Hz), 3.58-3.30 
(5H, m), 3.07 (2H, d, J = 5.9 Hz), 2.16-1.99 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 326 (M + H) + 

IWJ98:(S) - 1 -[ 1 - (v-T-PPJ) -2-^^-2-7*B£;i/7^y] 

y-k?)i- 2-kp'J v>*)i-tf=. h V)V y^)imm (fc&fa 704) 

(1) ###189 fc:fB*©^T'«e>tlS 1- (p-:P-*>SV) -2-^^;i/-2 
-7°DtVl/^^> (437 mg, 2.25 mmolX (326 mg) ©N, N-^ 
/^*jl/A7^ K (15 mL) «t N 0 °CT**a#I^F 6011155 {CfB^O (S) -1 
-70^7*^ - 2 -fo ij i^r h (326 mg, 1.50 mmol) £#D;L, 

-;i/ = 100/0~ 90/10) "tr^U MB^tl©7U-#: (33.0 mg, 0.0999 mmol) 

(2) (1) Tlf^tifc:? U-<ft (33 mg, 0.0999 mmol) (1 mL) 
t7TJl/i (11.6 mg, 0.0999 mmol) %M%.tz 0 METl!^^y-M§S U M 
I3ft-£rt! (30.0 mg, 0.0720 mmol) %M&MMitVTmfzo 

«*: 5% 

'H NMR (DMSO-dJ (5(ppm): 6.71 (2H, d, J = 8.9 Hz), 6.61 (2H, d, J = 8.9 Hz), 
6.57 (2H, s), 6.50 (1H, br s), 4.76 (1H, dd, J = 6.5, 4.6 Hz), 3.81-3.35 (5H, 
m), 3.63 (3H, s), 3.01 (2H, s), 2.18-1.93 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 331 (M + H) + 
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H»J99:(S) -1- {2-*3-)l-l - [4- (N, Ht-itt^-JUTS. J yUV* 

;V 7Y« (4b#$>705) 

1- (p-r-S'SV) - 2 - 2 - 7*D fcVl/T ^ >©ttt> t) 90 

ra*&©#srat 1 - [4- (n, n^^^i/7^xjv*^) r-uy] 

-2-p<f-;v-2-7°Db';VT^> (611 mg, 2.25 mmol) HSIg^J 98 fcH 

a^bT^IB^t) (220 mg, 0.420 mmol) £#fco 
IR*: 28% 

'H NMR (DMS0-d 6 ) tf(ppm): 7.40 (2H, d, J = 8.9 Hz), 6.78 (2H, d, J = 8.9 Hz), 
6.59 (2H, s), 6.43 (1H, t, J =5. 9 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.67-3.37 
(5H, m), 3.17 (6H, s), 3.08 (2H, d, J = 5.9 Hz), 2.17-1.93 (4H, m), 1.12 (6H, 
s). 

APCIMS (m/z): 408 (M + H) + 

«$J100:(S) -l-[2-^3\>]/-l- (4 -t^frtt?- D/) -2-7-P 

tvi/^^ ;]7*?-)i- 2 -t:o h u;v Ub^706) 

1- (p-^-sy^y) - 2-*3-)i- 2 -7°Dif;i/T^>©^t>t)i3#%^| 91 
fcl3*i©;£&-£f#£>ti3 2-^;i/-l- (4-^^;W7-'J7) -2-7°p 
t;PT^> (473 mg, 2.25 mmol) mMM 98 ^Istfifc LT^lB^t) (232 

mg, 0.502 mmol) £f#fco 
34% 

'H NMR (DMSO-de) <5(ppm): 7.10 (2H, d, J = 8.8 Hz), 6.64 (2H, d, J = 8.8 Hz), 
6.57 (2H, s), 5.60 (1H, br s), 4.61 (1H, dd, J = 6.8, 4.6 Hz), 3.66-3.42 (5H, 
m), 3.00 (2H, s), 2.33 (3H, s), 2.22-1.88 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

§dH091Ol:(S) -1 -l2-*m-l - (p-h;W$W 
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1- (p-y-S/SV) -2-*?)V-2-7u\Z)]/7K>(Dttt>*)Sl&%m 92 

cia«©3Efife*e#&iis 2 1- (p-h;wf^y) -2-7p^t^> 

(401 mg 5 2.25 mmol) HWJ98 £|^§£ LTMStfj^ (305 mg, 0.708 

imol) S^#feo 
47% 

'H NMR (DMS0-d 6 ) tf(ppm): 6.88 (2H, d, J = 8.1 Hz), 6.57 (2H, s), 6.55 (2H, d, 
J = 8.1 Hz), 5.05 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.62-3.88 (5H, 
■), 3.17 (2H, s), 2.58 (3H, s), 2.17-1.94 (4H, m) 3 1.16 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

mMM 102 : ( S ) - l-[ 1 - (4-^^>^;i/^-;i/T-Uy) -2-*^)l-2 
708) 

93 lZtEM(Dl5&X*n t>tl& 1 - ( 4 - p< * >^)1^~)IT- U > ) - 2 - 
/^-2-7 , D^V7^> (161 mg, 0.664 mmoDs ^ffljA'J^A (50tt% on 
-fe^-f h, 320 mg, 2.75 mmol) ON, N-^^f;^A7; h* (3 mL) mmiz s 
0 °CT*^I1#I^ 6011155 tSBtBO (S) - 1 -^Dt?*^- 2 - h'D U 
;U5jf- h (120 mg, 0.553 mmol) £Jo*. N ^Bg"C 11 ^8fc#Lfe 0 -fe^-f h 

f?.iifeM§WDTb^77^- (^np*;VA/p<^y-;v = 100/0~ 
90/10) TitMU «llBfti^Kl07U-fr (195 mg, 0.515 mmol) Zmtzo 
(2) (1) nnt>ntz7 »;-#: (195 mg, 0.515 mmol) ©p<*y-;b (2 mL) 
t7Tjl/i (59.8 mg, 0.515 mmol) ^iP^fco MffiTT^ #^--;i/M*U fflflB 
fcGQa (140 mg, 0.283 mmol) %m&&mt\sZ&fto 
«: 52% 

l H NMR (DMS0-d 6 ) S(ppm): 7.56 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 
6.66 (1H, t, J = 4.9 Hz), 6.57 (2H, s), 4.77 (1H, dd, J = 6.2, 4.6 Hz), 3.73-3.30 
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(5H, ■), 3.23 (2H, d, J = 4.9 Hz), 3.04 (3H, s), 2.26-1.85 (4H, m), 1.23 (6H, 
s). 

APCIMS (m/z): 379 (M + H) + 

mMM 103 : ( S ) - 1 - [ 2 1 - (4 - £D 0 *J-)VXfy*=-)]/T=. l> J ) 

l§rM9) 

1 - ( 4 yz)l*-)lT- U y ) - 2 2 - 7*P fc.Vl'T' ^ XDtt 

t> b 94 izmM<Dl5&x*nt> ti% 2 1 — ( 4 — t! D u 

*-)VT - 'J y ) -2-rpfcf;i/^^> (416 mg, 1.40 mmol) H»J 102 

hnm^LXmt^i^m (365 mg, 0.664 mmol) zmtzo 
JR*: 71% 

*H NMR (DMS0-d 6 ) £(ppm): 7.46 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 
6.60 (2H, s), 6.38 (1H, br s), 4.76 (1H, dd, J = 7.0, 4.3 Hz), 3.70-3.17 (7H, 
m), 3.10-2.98 (4H, m), 2.29-1.90 (4H, m), 1.65-1.60 (4H, m), 1.12 (6H, s). 
FABMS (m/z): 434 (M + H) + 

^!JI$1104:(S) -1- {1- [4- (N, N-px.?-)V7S. J X)l*=.)V) T- 

yy] -2-^^-2-7Dt:;i/7^} T-fe^;v-2-^nu^>*;v^*-h 
U;i/ 7Y;i/il (ft^t/710) 

l- (4-^^>7M-;i/7-'j/) -2-^^;i/-2-rDt:;i/T^>cD^ 
toDC^^jgstciB^cD^T'li^tiS l- [4- (N, N-i?x.3-)i7*;x)V 

z-'jy] -2-*3-)l-2-7'u¥)ir$.> (674 mg, 2.25 mmol) 
l\ H»102 tmmzLTMmfc&®) (378 mg, 0.685 mmol) £f#fc 0 
JR*: 46% 

'H NMR (DMS0-d 6 ) tf(ppm): 7.43 (2H, d, J = 8.8 Hz), 6.74 (2H, d, J = 8.8 Hz), 
6.59 (2H, s), 6.35 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.3 Hz), 3.73-3.35 (5H, 
m), 3.07-3.02 (6H, m), 2.24-1.91 (4H, m), 1.10 (6H, s), 1.01 (6H, t, J = 7.2 
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Hz). 

FABMS (m/z): 436 (M + H) + 

HM105: (S) -1-[1- (4-7MD7-'jy) - 2 2 - 7°D tf 

;i/7 7 ^y]r-fe5 L ;i/-2-t'Di;^>^;i/^- hu;i/ 7?Mi (tf?£tj7ii) 
##«£iBi&©#&-ef#£*i3 l - (4-7MD7-'jy) -2-p^;i/- 

2-7°Pt:;i/T^ > (273 mg, 1.50 mmol) N 7 y<fb# U «7 A (spray dried) (174mg, 
3.00mmol) ©N, N-^fMM?^ K (4mL) $g$ftfc s 0 °CT*Sl i l$I'F6011155 
tfB«© ( S ) - 1 - 7d ^ r-fe - 2 - P 'J 5> > * h U ;u (217 mg, 1 . 00 

mmoi) ^in^ isi^^2^m#bfeo -fe^-r Y*m.m®Mtvx&mmz?>mL 

A^DY^77-f- (7PP*;i/A/^*y-;i/=ioo/o~90/io) -eMWlu.mz 

it&m®? V -fe (319 mg, 1.00 mmol) £f#fc 0 

(2) (1) -emt>titz7V--fc (319 mg, 1.00 mmol) CD^7 7-;b (3 mL) mS. 
£7-7^8 (116 mg, 1.00 mmol) *2ra*.fco METt^^7-Jl/$^U ^IBft 
^(404 mg, 0.931 mmol)£«sig,§i£: LTftfco 
IR*: 93°/ 

'HNMR (DMSO-ds) <5(ppm): 6.92-6.86 (2H, m), 6.65-6.60 (2H, m), 6.55 (2H, s), 
5.17 (1H, br s), 4.74 (1H, dd, J = 7.3, 6.5 Hz), 3.67-3.38 (5H, m), 3.01 (2H, 
br s), 2.24-1.90 (4H, m), 1.14 (6H, s). 
APCIMS (m/z): 319 (M + H) + 

»1^J106:(S) -1-[1- (4-7PP-l-7^7^7^) -2-^ 
)l - 2 - 7*P ^ J ] 3-)], - 2 - f P U y > * h U ^ ^ 

(^tl244) 

lf;bT^>cD^;t)t)fc#%W7tiB«BcD^T'ff ?)tb^ 2-T^y-N- (4-7 
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dd-1-7^7^-J1/) -2-^WDWl/7^> (376 mg, 1.50 imol) 

V\ «^J56i:PI«tbT^IB'fti-^tJ (275 mg, 0.547 mmol) £f#fc 0 

! H NMR (DMS0-d 6 ) <5(ppm): 8.48-8.39 (1H, m), 8.09-7.95 (3H, m), 6.96 (1H, br 

s), 6.54 (2H, s), 4.72 (1H, dd, J = 6.9, 3.9 Hz), 3.85-3.43 (7H, m), 2.27-1.92 

(4H, m), 1.23 (3H, s), 1.22 (3H, s). 

APCIMS (m/z): 387 ( 35 C1M + H) + 

IWJ107: (S) - l-[2-*3-)l-l- (l-yZ^V-JlT*;) -2-7° 
Pt?;i/7^ 7 ]T-t3-)l- 2 -t!D U^>*;i/^- h VJV 7^;i/^Ub^"tl245) 
2 -7^ 7-N- (5-.* ^>#;U**-;i/-2-t:<;^;i/) -2-^^7*0 

N- ( 1 - 7^7^r;v) 7Db;i/7^ > (324 mg, 1.50 mmol) H»J56 
hUm^-cmm^m (48.2 mg, 0.103 mmol) *mtzo 
W: 10% 

'H NMR (DMSO-dg) S(ppm): 8.88 (1H, s), 8.34-8.31 (1H, m), 7.94-7.84 (3H, m), 
6.54 (2H, s), 4.72 (lfi, dd, J = 6.8, 4.3 Hz), 3.76-3.43 (7H, m), 2.19-1.92 (4H, 
m), 1.20 (3H, s), 1.19 (3H, s). 
APCIMS (m/z): 353 (M + H) + 

H»J108: (S) -i-[2-^;u-i- -2-7° 

UVLfrTXJYr^fr-l -b'D >J^>ft;i/**- b 77JHi (^tJ246) 

(1) mmmzi (i) tmmo^m^x^^mm^mmcD^tim t>nz>2-y 

^7-2-7^;i/-N- (3-£U7*^-^) 7°Dt:;i/T^> (948 mg, 5.71 mmol) 
^fe^f3<b^t)©7U— ft (719 mg, 2.38 mmol) £f#fc 0 

(2) (1) T*§£*l*:7 719 mg, 2.38 mmol)©* 7 7 (10 mL) gft 
fc7T;i/K(442 mg, 3.81 mmol)£in;U i^l0M#Ufc o MET-£7>77 
-;i/$^LTt#e>tifea^*^x^;i/^e>?g H ^bU *fBft£tr (650mg, 1.56 
mmol) *M&ffiMitLTmz 0 
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JR*: 2855 

• ! H NMR (DMS0-d 6 ) d(ppm): 8.87 (1H, dd, J= 4.3, 1.1 Hz), 7.40 (1H, m), 7.18 (1H, 
dd, J = 8.9, 4.3 Hz), 6.88 (1H, dd, J = 8.9, 1.1 Hz), 6.54 (2H, s), 4.70 (1H, 
dd, J = 7.0, 4.1 Hz), 3.64-3.38 (7H, m), 2.12-1.98 (4H, m), 1.09 (6H, s). 
FABMS (m/z): 303 (M + H) + 

rnmm: (s) -i-[ 2-^^-1- (4-ey ^v-jits.;) -2-7 

P ^ J ] 2 - ¥ D U Y U )l 7 vjHI (4b£-t)247) 

(1) ##WOOtf3fl0^T"l#e>nS2-r^y-2-^^;i/-N- (4-fU 

7*Dtf;i/T^> (2.03 g, 12.3 mmol) h^a^fF6011155fcl3«© (S) 
-l-7D^7-fef;v-2-^D'jy>M^-h 'J;i/ (434 mg, 2.00 mmol) fr£> 

mmmzotmm^m^x^mmit^oy (522 mg, 1.73 moi) &t#fc 0 

(2) (1) T?#5>nfc7U-<*:(522 mg, 1.73 mmol)Op< * y (10 mL) *§M 
fc7v;i/K(442 mg, 3.81 noDSflniU m.WZl 0#HHt#bfc o METTr^y 
-;i> $ ®£ b r # £ *ifc£§^£ s;if;n-^* 6 f£H{b u *H§Bfb-£rtJ (459 mg, 
1.10 mmol) &*R6iigSi:bTf#&o 

% 

! H NMR (DMSO-dg) (5(ppm): 8.36 (1H, s), 8.01 (1H, d, J = 5.9 Hz), 7.39 (1H, a), 
6.58 (2H, s), 6,54 (1H, dd, J = 5.9, 1.6 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 
3.62 (2H, d, J = 5.1 Hz), 3.69-3.51 (3H, m), 3.59-3.16 (2H, m), 2.22-1.97 (4H, 
m), 1.12 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

mmmuo: (s) -i-[i- ( 5 - ^ ^ >^;i/*-;v- 2 - f 'j y ) - 
2 2 -y°u\^)]/T^^]T-t^)i- 2 -fn u^>ft;i/#- h u;i> 7 
(<fbilr«48) 

(1) ###J101{CfB«©#&T'*#£ft3 2-T^-N- (5-^^>7n;V^-;1/ 
- 2 -fj -2-^^!/7"Dt;i/7^> (1.46 g, 6.00 mmol) fr£^l»J20 
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tmmoi5m^x\)mmih^(D7v-i^ (609 mg, i.60mmoi) zmtzo 

(2) (1) -Z^ZfotzyV-fo (609 mg, 1.60 mmol) (D*f>;-)1> (10 mL) ® 

mizy^jmimmg, i.60moi)$jp^ ifit io ^mmnLtzo met*?** 

^-^/StebTfffetlfcMiyx^x-^^iP^lgMU 4Si31b£t) (697 
mg, 1.41 mmol) £&e£j^i§1£ bTfffco 
JR*: 24% 

*H NMR (DMS0-d 6 ) S(ppm): 8.35 (1H, d, J = 2.4 Hz), 7.73 (1H, dd, J = 8.9, 2.4 
Hz), 7.54 (1H, m), 6.69 (1H, d, J = 8.9 Hz), 6.57 (2H, s), 4.72 (1H, dd, J = 
6.5, 4.5 Hz), 3.65-3.55 (1H, m), 3.43 (2H, d, J = 4.9 Hz), 3.48-3.25 (4H, m), 
3.11 (3H, s), 2.20-2.10 (2H, m), 2.05-1.90 (2H, m), 1.11 (6H, s). 
APCIMS (m/z): 380 (M + H) + 

f&tmu: (s) -i-[i- (5-p<^>^;i/^-;i/-2 -try pjv) -a-j. 
^;i/-4-t:^»;^;i/T^y]T-te^;i/- 2 -trn >;^>*;i/^- h u;i/ 2%gg 

% (fc£46249) 

(1) ##^J102t?^f>tl§4-T^y-l- (5-^^>x;i/^-;i/-2-lfU^ 
;v) ^4-^;n^>JS>> (1.28 g, 4.77 mmol) fr&fl«J52fcra©£&^ J; 
Ds «RIB<b^te©7U-'» (608 mg, 1.50 mmol) £f#fc 0 

(2) (1) •Cft&aifc^UHfc (608 mg, 1.50 mmol) ©1, 4-y*^>«« 
(10 mL) fc, 4 mol/L SHb**- 1 , 4 (8.0 mL) §zK^TT"iP 

^fr&tMMbU *Hf3-fb£rt) (572 mg, 1.20 mmol) LT#fc 0 
JR*: 23% 

'H NMR (DMSO-de) S(ppm): 9.06 (2H, br s), 8.50 (1H, d, J = 2.7 Hz), 7.91 (1H, 
dd, J = 9.2, 2.7 Hz), 7.03 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.8, 4.3 Hz), 
4.50-4.35 (2H, m), 4.15-3.90 (2H, m), 3.75-3.65 (1H, m), 3.60-3.49 (2H, m), 
3.20-3.00 (2H, m), 3.15 (3H, s), 2.25-2.10 (2H, m), 2.10-1.90 (2H, m), 1.95-1.75 
(4H, m), 1.46 (3H, s). 
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APCIMS (m/z): 406 (M + H) + 

mmmm: (s) -i-[4-*i-)i-i- (5 2 -^<jy;i/) -4- 

h^';^;i/T^y]T-fe5 : -;v-2-b-D';^>*;i/^-b , J;i^ 2« (fb-^ti 

250) 

4-7$.; -1- (5-^DD-2-t:>j^i/) -4-^^;ni-^ij^>(Z)^fc> 
Dts #%W03-e*#£ti3 4-T^y-4-^;i/-i- (5-^;v-2-t?u 

54% 

'HNMR (DMS0-d 6 ) d(ppm): 9.32 (1H, br s), 9.15 (1H, br s), 7.93-7.89 (2H, m), 
7.38 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.3, 4.2 Hz), 4.40-4.25 (2H, m), 
4.10-3.40 (5H, m), 3.40-3.20 (2H, m), 2.30-2.10 (2H, m), 2.22 (3H, s), 2.10-1.80 
(6H, m), 1.45 (3H, s). 
APCIMS (i/z): 342 (M + H)* 

Hffi#lll3: (S) -l-[4-^^;i/-l- -4-f^U^ 
4-757-1- (5-p<^>x;i/^-;i/-2-t".U^^) -4-^^;i/t^^U 

1R$: 10% 

! H NMR (DMSO-ds) <5(ppm): 9.21 (1H, br s), 9.12 (1H, br s), 8.72 (1H, d, J = 
4.1 Hz), 7.92 (1H, d, J = 9.5 Hz), 7.86 (1H, dd, J = 9.5, 4.1 Hz), 4.84 (1H, 
dd, J = 7.0, 4.3 Hz), 4.35-4.29 (2H, m), 4.15-3.90 (1H, m), 3.69-3.60 (2H, m), 
3.60-3.59 (2H, m), 3.29-3.21 (2H, m), 2.25-2.10 (2H, m), 2.10-1.80 (6H, m), 
1.46 (3H, s). 

APCIMS (m/z): 329 (M + H) + 
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mMMM: (S) (5-^D^-2-fU -4-^^- 

4 - U Vft? ^]7-fe^;V-2-fD'J y y h U ;i/ (lb-£t)252) 

4-T^y-4-^;v- l- (5-7i-;i/-2-t:ijy;i/) t'^u^voft 

JR*: 6% 

»H NMR (CDC1 3 ) S(ppm): 8.26 (2H, s), 4.78 (1H, d, J = 7.6 Hz), 3.95-3.40 (6H, 
m), 3.38 (2H, d, J = 1.1 Hz), 2.40-2.10 (2H, m), 1.65-1.51 (7H, m), 1.14 (3H, 
s). 

APCIMS (m/z): 409 ( 81 BrM + H) + , 407 ( 79 BrM + H) + 

WmilS : (S) -l-[2-*?-)V-l- (N-^^l/7-ijy) -2-i/Dt: 

;i/T^y]r-fe^;i/-2-t:nu^>^;i/^-h U;i/ '7Vji/SS 0fti^t)7i2) 
1- (4-7^D7-'jy) -2-^^-;v-2-7°Dt;i/^^>©^t»t) fc# 
106 {c|B*©73^-?r«e)ti§2-^^- 1- (N-^^;i/T->;y) -2- 

7*Dt:;b7^ (267 mg, 1.50 mmoi) £m\ mmm m hnm^xwrna-^B ■ 

(360 mg, 0.836 mmol) £#fc 0 
JR*: 84% 

l H NMR (DMSO-cU tf(ppm): 7.13 (2H, dd, J = 7.8, 7.3 Hz), 6.82 (2H, d, J = 7.8 
Hz), 6.59 (1H, t = 7.3Hz), 6.56 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3Hz), 3.66-3.32 
(7H, m), 2.94 (3H, s), 2.22-1.93 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

#^M1:2- (2-^'J^7U)xf;i/75> 

miS®2-^DD^y U> (1.03 g, 6.30 mmol) ©1, 4-V**V>m& (10 
mL) fcs «#>J>>A (1.31 g, 9.48 mmol) &?>*x^ V ^ > (1.26 mL, 18.8 
mmol) £in;L 7B#P^nHft«U £ 5>fcx^l/>i?:P=- > (2.52 mL, 37.7 mmol) 
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£#) (1.79 g, 9.57 imol) *»ft*iaJ:UT»fco 
APCIMS (m/z):. 188 (M + H) + 

wcro^m 2 &#%0i 12 t&^T&s 2 - ? n y >©ftt> & » 

t5A7^f KftfflV\ #%^J1 J:l^«tcbT^f3<b^t)^#fco 

#%#!|2: 2- (2-b'^^-;i/T^y) 
W: 81% 

'HNMR (DMSO-da) 5 (ppm): 7.95-7.84 (2H, m), 7.25 (1H, d, J = 2.4 Hz), 7.19 (1H, 
br s), 3.28 (2H, dt, J = 5.9, 5.9 Hz), 2.78 (2H, t, J = 5.9 Hz). 

##$13: 2- (6-^DP-3-^'J^-;V7^) x.?-)VT$> 

##0(4: 2 - (2-^y^U-;VT^^) 3^;i/7^ > 
89% 

'H NMR (DMSO-d 6 ) S(ppm): 8.30 (1H, s), 7.74 (1H, d, J = 5.4 Hz), 7.65-7.48 (3H, 
m), 7.30 (1H, dd, J = 7.8, 3.2 Hz) , 3.39 (2H, dt, J = 6.1, 6.1 Hz), 2.78 (2H, 
t, J = 6.1 Hz). 

#%0iJ5: 2- (4-^nD-l-7^7^Jl/7^) if;V7^> 

##09 6: 2 - (6, Y**s-t-*±W=.frT\J) x^;VT^> 

W: 65% 

*H NMR (DMSO-dg) (5 (ppm): 8.31 (1H, s), 7.85 (1H, t, J = 6.2 Hz), 7.59 (1H, s), 
7.01 (1H, s), 3.88 (3H, s), 3.88 (3H, s), 3.51 (2H, dt, J = 6.2, 6.2 Hz), 2.79 
(2H, t, J = 6.2 Hz). 
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###J7: 2- [2- (4-ey$W -4-*i-"JV-)V7$;]^3-)l7$> 

0%M8: 2- (4-^f;i/-2-^/'j;i/7^) x^-;i/T^> 
IR*: 89% 

APCIMS (m/z): 202 (M + H) + 

#%$I9 : 2- u;bT^y) x^r^v 

APCIMS (m/z): 188 (M + H) + 

#%0UO : 2 - ( 1— f U;i/T^y) :c*-;v7^> 
IR*: 68% 

APCIMS (m/z): 188 (M + H) + 

###111: 2- (2-^>^7^'j;V7^) ^^;V7^> 
JR*: 59% 

APCIMS (m/z): 194 (M + H) + 

#%#|J12: 2- [5- (N, N-^^^T^^JV^-Jl/) - 2 -hrUS^T* 

##$J 1 {cf3«gt'|Bia0^t «fc D 1 , 4 -y*^D"><Oftt) D fcK U 
W 2-^DD-5 - (N, N-^^fjV7^XM-^) K>Jiy>J:x^I/> 

(22 s«) %m\ mzih&mmtzo 

JR*: 69% 

J H NMR (DMS0-d 6 ) 5 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 7.51 (1H, m), 6.59 (1H, d, J = 8.9 Hz), 3.29 (3H, m), 2.70 (2H, d, J = 
6.3 Hz), 2.56 (6H, s), 1.45 (2H, br s). 
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APCIMS (m/z): 245 (M + H) + 

##$J 13 : (5—>TV-2-£>;^;i/) - 2 -*?-)l7°V ¥)l 

6-^DPr3^-^|Jj^ (3.50 g, 25.3mmol) ©1 , 4-^*#1^>»« (10 
mL) (3, (5.24 g, 37.9 mmol) M 1 , 2 -^T5. y - 2 

nrty (3.97 mL, 37.9 mmol) MiL 4«ii^l^ 0 £jfo$£$ti8ibT*S 
ft«'*rffl£tffc»x ^Ufc«Wfft*h^3:>Tffl5*U ttEtfS^«(4.03 g, 21.2 
mmol) §&fiiiJ:btllfc= 
JR*: 84% 

APCIMS (m/z): 191 (M + H) + 

##0!J14: 2- (3-S/7V-2-KU5>;i/7$yO 

rtJJK©2-*nn-3->7V f'jyv (1.07 g, 7.73 mmol) ©1, 4-2^* 
■9">M (20 mL) ISi^U^A (1.60 g, 11.6 mmol) M^^i^-^ 
^> (0.93 mL, 15.4 mmol) 7^»«Lfco Wk 

ti/iJMM7A^DY^7 7^-«U ^IB^t) (1.20g, 7.36 mmol) 

W: 95% 

APCIMS (m/z): 164 (M + H) + 

##^Ji5:4-[ (3—>TV-2-fc:'j^;v) t** y ^^-;i/]^>^;i/T^ > 

«: 81% 

APCIMS (m/z): 239 (M + H) + 

###|J 16 : 1 - ( 3 —> TV - 2 - f »J SVl/) f ^ S>> 2 £££ 
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( 1 ) ^yi^ J—)VT X ><Dftt> t) t N -tert-7 b **/l))]/X=.)\/\Z^ V > 
£/BV\ #^J14hlSI«ttT4-tert-^h^^*;^-;V-l- (3-^>?; 
-2-h°U^;v) e^$»4$fco 

IR*: 88% 

FABMS (m/z): 289 (M + H) + 

(2) (1) -vn^ntz^m (800 mg, 2.78 mmol) (D**;-)], (20 mL) ®Wl 
A mol/l^tim-mm^JVmm (6.94 mL, 27.8 mmol) 

WJfl felts SMSSIitU 1- (3-isyy-2-vvpj]/) v^?i>y 

2imM (822 mg, 3.15 mmol) 
APCIMS (m/z): 189 (M + H) + 

#%$J17: 2-[ (3-$OV-2-KU5>;i/) -N-*^;i/7^ ^ ]^gS>l/-N- 

JR*: Mmm 

APCIMS (m/z): 191 (M + H) + 

#%$J18: 2-^DD-N-[2- (5--bO-2-^U P)VT X J ) 

rUIg©2-(2-r^yxf-;i/T^>)-5-- hDt; yy> (1.05g, 5.76 mmol) 
©M^^l/> (20 ml) Mf'JxW>> (1.61 ml, 11.6 mmol) 

5K^TT*^nDT-fe^-;i/^P U h* (0.51 mL, 6.40 mmol) £M.Hl&iL 

JR* : 57% 

APCIMS (m/z): 257 ( 35 C1M - H)", 259 ( 37 C1M - H)" 
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#%#>J19: (R) -3- [N-tert-^h^r^*;i/7jfn;i/-l-. (3->>^y_2 

(1) -^DP-3-^>7y t?U^> (2.00 g, 14.4 mmol) hi, 4-V 
**V—8-T*fX¥n[4:, 5]5?#> (3.10 g, 21.6 mmol) £fc!l)^> (20 mL) 
*T'*g£rU 100°C7r3.5I^P^DM#tfeo «£«Eg*U *§S>*ifcg£tafc 

x^;V=8/l~l/4) KtilU 8- (3— >7V-2-£';S?;i/) -1, 4-$> 
-Tif^tfD[4, 5]t-"*> (1.30 g, 5.31 mmol) £#fc 0 m^>tltz 
\?s<i)i/>mmfo (1.30 g, 5.31 mmol) £T-feh> (20 mL) fcj§#U (10 
mL) ^Jn^-s SiSf2W»Lfeo «£MJ±^5feU &*n£i®*£:J- h U t>k 

A«U *«£«JES£U 1- (3-*>7V-2-t: -4-**V 
tr^U^> (1.16 g, 5.77 mmol) 
J&fr: 40% 

l H NMR (CDC1 3 ) S(ppm): 8.38 (1H, dd, J = 4.8, 2.0 Hz), 7.83 (1H, dd, J = 7.7, 
2.0 Hz), 6.84 (1H, dd, J = 7.7, 4.8 Hz), 4.02 (4H, t, J = 5.9 Hz), 2.63 (4H, 
t, J = 5.9 Hz). 

(2) (1) ^n^ntzih^m (984 mg, 4.89 mmol) b&&7 (3.77g, 
48.9mmol) (18mL) # U ± h U t> kl/T J *"n t h* U K (307 
mg, 4.89 mmol) £in;L. ^T'2^S#bfco $g£*«flE9*U ff6tlfc»it 
l*t^DD^AfMUfeo f»&ftfc*Jf* 2 *>l/L-*«ta^U ****** 

ifc&U &*tt«^*$/*AT?*6*bfco *fc&»Eg*U t#£>ftfc£§^> 
'JW*7A^D7^77^- (^DD*M/il A= 100/0-60/40 ; jgjft A 
li^DD^A : aT>^-7-7jc=10:l,v/v U ^6nfe*«Uit:ffi 
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ys,;- 1- o-S/TV-a-eusW e^y^> (504 mg, 2.50 mmol) £f# 

W: 51% 

'H NMR (CDCI3) 6(m): 8.32 (1H, dd, J = 5.0, 2.0 Hz), 7.75 (1H, dd, J = 7.6, 
2.0 Hz), 6.72 (1H, dd, J = 7.6, 5.0 Hz), 4.42-4.24 (2H, m), 3.21-3.06 (2H, m), 
3.04-2.93 (1H, m), 2.13-2.00 (2H, m), 1.66-1.43 (2H, m). 
APCIMS (m/z): 203 (M + H) + 

(3) (2) "Zn^fttcik&m (300 mg, 1.48 mmol) £^hb pD75> (6mL)lc 

mmu ymr, -^u^mm^ypji (78 vi, 0.49 mmol) eats ^©^tsHt 

Mjfbfco F'Jx^7^> (68 Ml, 0.49 mmol) ^DWXtz^ ®%k*W&'g3k 
^DYf^77^f- (^^r-b->/^Ji^;i/=60/40~0/100) tTfSU 4- (N 

-^>^;b#^>ft;i/7tf-;M^;tO r^y-l- (3-^ry-2-t'U^;i/) 

fcVOJ^> (150 mg, 0.43 mmol) 
Jfc*: 29% 

(4) (3) T'fffetlfc'fb^t) (150 mg, 0.43 mmol) ^fft^D77> (3 mL) 
fc$S8¥U ^MT?-j^Kytert-^;i/ (103 mg, 0.47 mmol) SJn^ ^MT*3B$ 
P^Wbfco $^t4-^^l/7^lf'J^> (5.0 mg, 0.04 mmol) £JD;U 4 

(^*iJ->/g^x^;i>=90/10~70/30) ttisu 4- (N-^>^;i/^ 

tT^US?> (139 mg, 0.31 mmol) £t#fco 

iRJfS: 72% 

'H NMR (CDC1 3 ) 5(ppm): 8.32 (1H, dd, J = 4.8, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0 Hz), 7.35 (5H, s), 6.75 (1H, dd, J = 7.6, 4.8 Hz), 5.15 (2H, s), 4.44-4.38 
(3H, m), 3.83 (2H, s), 3.09-3.00 (2H, m), 1.92-1.55 (4H, m), 1.36 (9H, s). 
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APCIMS (m/z): 451 (M + H) + 

(5) (4) Tlf^^fcfb^rt) (127 mg, 0.28 miol) (1 mL) h^Y 
t|*D77> (2 mL) fc&HU lOX^^i^^A-^m (12 mg, 50%^tK) 

its 7_K^^#ll^Ts ifit 20 BtP^^bfco^Mt-fe^-f h %inx.TjS#^s 
Mt>m*^4 h^mmMtLXWMLtco «£Mfib§£U «t) (100 mg) 
mtzo (100 mg) §fhtFD77> (3mL) ■ fci»U (R) 

-4-*;WTC>f/l/^Wyys/ (44 mg, 0.34 mmol K 1- (3 -y*3-)]/T ^ J 
7u t» -3-^^;i/*;i/^^^^ KttSfcjfi (91 mg, 0.47mmolK N-th*P* 
^>VF'J7V*-;i' (56 mg, 0.42 mmol) ^Wd^^vy (2 mL) %M?ts 

-?h^7-f- (^DD^;VA/^^y-;i/=99/l~95/5) T*ftMU (R) — 3 
-{N-tert-^h^^>b;i/^;i/- [1- ( 3 J - 2 -K U Vfr) -4-t° 
7 7 ^y}T-fe^;i/-4-^;W^-r;^7'V r ';^> (89 mg, 0.19mmol) & 

W: 68% 

*H NMR (CDC1 3 ) S(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.76 (1H, dd, J = 7.6, 
2.0 Hz), 6.76 (1H, dd, J = 7.6, 5.0 Hz), 5.8-4.9 (1H, m), 4.8-4.3 (5H, m), 4.2-3.2 
(4H, m), 3.08-2.99 (2H, m), 2.1-1.6 (4H, m), 1.48 and 1.45 (9H, s). 
APCIMS (m/z): 473 (M - H)' 

(6) t>'J7MDMifcl* (41 jul, 0.29 mmol) £tR}£U (5) xn^fitz 
\\^m (68 mg, 0.14 mmol) htU^> (ZZjul, 0.29 mmol) ©^fb^f-l^>»t (1 

mL) %m%., mum:4n?mnhtz a zttvvyMummMi (41aD. t 

£U^> (23#L) ^Px.. 2m?$nWLtc 0 Rjmtfc&tiaX-, Mb^^V>T«tt 

(^^■^>/^x^;i/=90/10-60/40) tMU (R) - 3 -{N-tert-7* h^r 
>>*;V^-;i/-[l- (3_.> T y _2-t!U^;i/) - 4 - tf^U 7 
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3-)V-4-3-rV ] )V>*)\'#=-h ] ))\' (21 mg, 0.05 mmol) ttntzo 
W: 32% 

l H NMR (CDC1 3 ) <5(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 4.8Hz), 5.33 (1H, br s), 4.8-4.3 (5H, m), 4.2-3.6 
(2H, m), 3.28 (2H, br s), 3.08-2.99 (2H, m), 1.90-1.60 (4H, m), 1.46 (9H, s). 
APCIMS (m/z): 357 (M - C0(CH 3 ) 3 + H) + 

#%0|J2O: 2- (3—>7V-2-f;^;i/) 7*;^)17$> 2»& 

(1) $l02-^nn-3-^>7;^jy> (1.12 g, 8.09 mmol) ©1,. 4-P 
**Vrymfc (10 mL) t N JU^U^A (1.12 g, 8.09 mmol) StfN- (2-7 

ft;w^>^ tert-7>;bxx^;v (1.53 mL, 9.70 mmol) ^Jp^. s 
6^P^nlIIls ££>fcN- (2-7*=- ^?S>1/) AjWU>l tert-7>;v 
iXrJl^ (0.38 mL, 2.41 mmol) £jjn^ 3.5 BtMltt^bfco £Jfo?&£iIlgiL 
U A A 7 A ^ n Y h ^7 7 ^ il 3-^>77-2- (2-7 
Y^yfi)^-)V7^^^)V) 7Vt'J^> (1.51 g, 5.76 mmol) 

JR*: 71% 

APCIMS (i/z): 263 (M + H) + 

(2) (i) ^n^ntzih-^m (0.92 g, 3.51 mmoi) or>mm^)\y (20 mL) mm 

4mol/L^b7X*-B^^^;W§TS (17.6 mL, 70.4 mmol) ^T'3Bf 

F^m^tfco Eufomzmmu mmt^ (0.83 g, 3.52 mmoi) *mz 0 

iR*: 

APCIMS (i/z): 163 (M + H) + 

#^J21: 3- (3-^>77-2-t:'J^7^) 7"D fc.Vl/7 ^ > . -2%&£ 
(1) N- (2-7 5yx^) *JWU>i tert-7*7 t ;Vx^x;i/©'R;t)D C 
N- (3-7^7DWl/) a;wu>i tert-7?S>l/x7er;i/£ffil\ ###J 
20(1) fcra«fcLT3—>7V-2- (3-7h^r^W_;V7v/7D^) 
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ft*: 96% 

APCIMS (m/z): 277 (M + H) + 

(2) 3-z/TJ- 2 - (2-^h^->*;i/^-;wT^^x^;b) 7^tf'J^> 
©f^fc>t)t:3-^7 ? y-2 - (3-7F^>A^-JI/7?y7 , DWl/) 
yy>MV\ ##0»J2O (2) .^M8tlT«^l». 

##«: (2-b^^-;V) 

rt»D2-^nnfc:^> (824 /il, 9.23 mmol) (Dl, 4-i^^-^>^ (8 
mL)tc, J^K*U »>A (1-39 g, 10.1 mmol) »VI!6»fl3^*4-tert-^;i/*^/ 
^7U^'J^> (1.68 g, 8.39 mmol) &ira*N 6^JPM^bfeo SiS 

-y*^"9->*« (10 ml) CS»U ii§t4 mol/L ttMb**-l, 4-^* 
(20 mL) *JDifrWa«- , C15RIBI»»l/fe« ffiffib"fcl§llS3«8k 

tifc^a^^^-^fc^jBbfco BioRad ag (mmw 1 i-M7t>tmw> 

"C*«U *&£fcBJE©*b-t\ ttHBfc£% (1.40 g, 7.85 mmol) fcftfco 
ft*: 93% 

APCIMS (m/z): 179 (M + H) + 

2-^DOt7^>(Z)ftifo!3^ ftj©T3^P^n:ry-;i/£JHi\ #%^J22 

##M23 : 4-T^y- 1 - (2-3VU;i/) fc^U^> 
ft*: 52% 

APCIMS (m/z): 228 (M + H) + 

##^J24: 4-T^y- 1 - (2-3VW;~;iO tr^U^> 
ft*: 72% 
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APCIMS (m/z): 229 (M + H) + 

#%»: 4-7^^-1- (1— T U;i/) f^U^> 
1R*: 50% 

APCIMS (m/z): 228 (M + H) + 

###|26 : 1 - (5-^7V-2 -KU$W t^D^> 

IR* : 54% 

APCIMS (m/z): 203 (M + H) + 

##0927 : 2 -7^/-2 -tW^-N- (2 7n^7^> 
2-#uti*;*W> (3.27 g, 20.0 mmol) fc, JJM*U£A (4.15 g, 30.0 
mmol) Stfl, 2 -i^T^y- 2 -^^;I/7*P^1> (3. 14 mL, 30.0 mmol) £iax., 
120-C^63RrBIJD*!HB«Ebfco -fe^ ^Si®li:ltM?5Iim MEE 
liU Hf)ti^i^>'J^^l/*7A^nYf^77^- (ChronatorexOS 
M) NH, 7i^>'J:XT, AHW^nn*M=3/l) fcTHMRU «SBrti^l& 

(2.77 g, 12.8 mmol) £#fc 0 
«: 64% 

'HNMR (DMS0-d 6 ) d(ppm): 8.41 (1H, s), 7.72 (1H, d, J = 7.8 Hz), 7.51-7.48 (2H, 
m), 7.43 (1H, t, J = 5.4 Hz), 7.30-7.24 (1H, m), 3.31 (2H, d, J = 5.4 Hz), 2.90 
(2H, br s), 1.07 (6H, s). 
APCIMS (m/z): 217 (M + H) f 

JBJIHF ©#%$l 28, 29, 30, 33, 34, 35 fco^Tfcfc 2 -^nn^^»J >©ftt> 
###|J31, 32, 36, 37fc:ot>T{±6-^DD-H^-y-h U ;i/©ftfc> !) C, 



125 



WO 02/051836 



PCT/JP01/11578 



20% 

! H NMR (DMSO-de) S(ppm): 7.80 (1H, d, J = 8.9 Hz), 7.57 (1H, d, J = 7.8 Hz), 
7.44-7.41 (2H, m), 7.13-7.07 (1H, m), 6.86 (1H, d, J = 8.9 Hz), 6.79 (1H, t, 
J. = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z) : 216 (M + H) + 

##$129 : 2 {\-<iV*J - 2 -*3-J]s7u¥)l7 
.W: 56% 

'H NMR (DMSO-d 6 ) £(ppm): 8.28 (1H, d, J = 6.9 Hz), 7.81 (1H, d, J = 5.8 Hz), 
7.68-7.44 (3H, m), 7.03 (1H, t, J = 5.8 Hz), 6.84 (1H, d, J = 6.9 Hz), 3.45 
(2H, d, J = 5.8 Hz), 3.14 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

: 2 -7$ t ;-2-*?;\/-N- (4-*y<;;i/) ruvjir^y 

Um: 35% 

•H NMR (DMSO-d B ) d(ppm): 8.35 (1H, d, J = 5.4 Hz), 8.23 (1H, dd, J = 8.5, 1.6 
Hz), 7.76 (1H, dd, J = 8.4, 1.3 Hz), 7.59 (1H, ddd, J = 8.4, 7.0, 1.6 Hz), 7.40 
(1H, ddd, J = 8.5, 7.0, 1.3 Hz), 6.75 (1H, t, J = 3.9 Hz), 6.54 (1H, d, J = 
5.4 Hz), 3.20 (2H, br s), 3.13 (2H, d, J = 3.9 Hz), 1.10 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#%$|31: 2 -T^y- 2-^^;i/-N- (2-t!7^-;i/) :7D > 
10% 

'H NMR (DMSO-d 6 ) d(ppm): 7.80 (1H, s), 7.57 (1H, d, J = 2.8 Hz), 6.86 (1H, d, 
J = 2.8 Hz), 6.79 (1H, t, J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br 
s), 1.06 (6H, s). 
APCIMS (m/z): 167 (M + H) + 
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'H NMR (DMS0-d 6 ) tf(ppm): 8.86 (1H, d, J = 2.4 Hz), 8.07 (1H, dd, J = 9.5 Hz, 
2.4 Hz), 6.68 (1H, d, J = 9.5 Hz), 3.34 (2H, s), 3.24 (3H, br s), 1.01 (6H, 
s). 

APCIMS (m/z): 211 (M + H) + 

#%$J33: 2-T^y-2-p<^;i/-N- (2-tf'J$?;U) l/PtVl/T^ > 
JR*: 49% 

l H NMR (DMSO-d 6 ) (5(ppm): 7.89 (2H, dd, J = 5.1, 1.5 Hz), 7.30 (1H, ddd, J = 
8.2, 6.3, 1.5 Hz), 6.51 (2H, dd, J = 8.2, 1.1 Hz), 6.40 (1H, ddd, J = 6.3, 5.1, 
1.1 Hz), 6.28 (1H, t, J = 5.9 Hz), 3.12 (2H, d, J = 5.9 Hz), 1.00 (6H, s). 
APCIMS (m/z): 166 (M + H) + 

#%#J34: 2-T^y-2-^;i/-N- ( 5 - h V 7)\s*n*?-)l- 2 - b* U V 
1R*: 44% 

*H NMR (DMS0-d 6 ) £(ppm): 8.24 (1H, d, J = 2.6 Hz), 7.59 (1H, dd, J = 8.8, 2.6 
Hz), 7.16 (1H, t, J = 6.1 Hz), 6.68 (1H, d, J = 8.8 Hz), 3.23 (2H, d, J = 6.1 
Hz), 1.45 (2H, br s), 1.02 (6H, s). 
APCIMS (m/z): 234 (M + H) + 

##0135 : 2-T^^-N- (3, 5 -V 7 n n - 2 - £ I) *J)\s) -2-**JV7 
IR*: 52% 

APCIMS (m/z): 234 ( 35 C1 35 C1M + H) + , 236 ( 35 C1 37 C1M + H) + , 238 ( 37 C1 37 C1M + H) + 
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##$136: ( 5 -*/W^E-f )V- 2 -tf U -2-j*2\>1/:7 

JR*:54X 

'H NMR (DMSO-d 6 ) <5 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.78 (1H, dd, J = 8.3, 2.3 
Hz), 6.88 (1H, m), 6.53 (1H, d, J = 8.3 Hz), 3.32 (2H, br s), 3.20 (2H, d, J 
= 6.0), 1.01 (6H, s). 
APCIMS (m/z): 209 (M + H) + 

###137: ( 3 -*sTJ - 2 - fc'^ V-Jb) -2 -^fjl/7 , Dt 

JR*: 83% • 

'H NMR (DMSO-dg) 6 (ppm): 8.31 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 

3.37 (5H, m), 1.06 (6H, s). 

APCIMS (m/z): 192 (M + H) + 

###138: 2-T^y-N- [5- (N, N-^^l/T^ J -2- 
(1) 6-^DD-N, N-J?^^=3f>7$ K 

$p6-^PD-3f>i (1.58 g, 10.0 mmol) ©THF (40 mL) jSSKMJi 
^•;i/T^> (2.09 mL, 15.0 mmol) s 50% ^f;i/7^> (1.26 mL, 14.0 mmol) N 

l-x^;i/-3 - [3- (N, N-^pWi/^y) 7*Dtr;v] a^sm'smb 

(2.26 g, 11.0 mmol) £AP;U ifit-15iPWlfeo Wtl^ P D*;i/A 

^ K (1.33 g, 7.20 mmol) 
72% 
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(2) 2-^PP*^*-y- , ;><Dfttot)fc (1) X*m Sftfc 6-Z DD-N, N- 

ptj-K-if-yT* y (i.33 g, 7.201M01) ^mzitmmtLx, m 

mk&Vd (934 mg, 3.95 mmol) £|#fc 0 
«: 55% 

'H NMR (CDCI3) S(ppm): 8.20 (1H, d, J = 2.4 Hz), 7.54 (1H, dd, J = 8.6, 2.4 
Hz), 6.43 (1H, d, J = 8.6 Hz), 5.41 (1H, t, J = 5.7 Hz), 3.25 (2H, d, J = 5.7 
Hz), 3.08 (6H, s), 1.84 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 237 (M + H) + 

###039: (5-^PD-2-t:'J^;V) - 2 -^?J1/7P bVl/ 

2, 5-i?^DDt'iJ^> (1.48 g, 10.0 mmol) C^^V7D^;i/xf;b7^> 
(1.92 mL, H.OmmolX 1, 2 ^ - 2 ^7°P7l>(3.14mL, 30,0 mmol) 
%mz.^ l?0'CT'5.5^Flil}l#bfeo £M£MffiMbT«©l, 2-^T 

77-f — (Chromatorex(g£ij&lfO NH N 7 5?$/ U ^3% ^^ry/WW.^ ;i/=2/l) 
£T!|«MU ^IB'fb^rt) (163 mg, 0.819 mmol) £f#fc 0 
JR*: 8% 

l R NMR (CDC1 3 ) <5(ppm): 7.99 (1H, d, J = 2.2 Hz), 7.33 (1H, dd, J = 8.7, 2.2 
Hz), 6.39 (1H, d, J = 8.7 Hz), 5.01 (1H, t, J = 5.9 Hz), 3.19 (2H, d, J = 5.9 
Hz), 1.65 (2H, br s), 1.17 (6H, s). 
FABMS (m/z): 200 ( 3S C1M + H)*, 202 ( 37 C1M + H) + 

#%#]40: 2-:f=; y-2-^;i/-N- (2-t:iu^-;v) ym^)VT^y 

2, 5-P?UUVVi?>®ttt>lO £2-t?lU^> (2.00 g, 10.2 mmol) 

v\ ^mmtmm^hrmmib^ u.09 g , 3.34 mmoi) %mz 0 

W: 33% 

'H NMR (DMSO-ds) S(ppm): 6.61 (2H 3 d, J = 7.4 Hz), 6.49 (1H, t, J = 7.4 Hz), 
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5.33 (1H, t, J = 5.9 Hz), 2.85 (2H, d, J = 5.9 Hz), 2.50 (2H, br s), 1.06 (6H, 
s). 

##01141: 2-7* J -2-^^;i/-N- ( 2 -?7V* U;i/) 7nWl/7^> 

(1) 2-^f-;i/-2 hD-N- (2-^TV'J;U) 7DK;i/7i>®^fig 
2-7^f7^-;V (5.00 g, 50.0mmolX 2--hD7*D^> (4.45 g, 50.0 

mioDs h U h> 6 (0.500 mL) (15 mL) fc*»bfc& N JJDM^T 

"C37%*;VTU> (3.75 ml, 50.0 mmol) ^ITlfeo ^©^^JpM^Ts — B& 

^t>/»9if^=2/W/l) TfUMHU WflBfc£tt (7.31 g, 36.2 mmol) 
72% 

! H NMR (CDC1 3 ) S(ppm): 7.09 (1H, d, J = 3.8 Hz), 6.50 (1H, d, J = 3.8 Hz), 5.67 
(1H, br s), 3.91 (2H, s), 1.65 (6H, s). 

(2) (1) -Cf&e>*ifc'2-pWl/-2 hD-N- (2-3-TW)l) 
7*> (2.00 g, 10.0 mmol) (20 mL) N *#J—fr (20 mL) fc$g#U 

(4.00 g, 61.5 mmol) *dl>U1* ^aWAfco HSLBSET?- «#bfc^ S 
Jfc«# 7M U ffi (1 & 3 £ 7? 28% 7 > ^ - T7j< x £ D P A T 4 tUJft m b 
fco*DMI *«fcdc«f«^ ^* f * A -CS£«H£x ttitt U «i&b£*l ( 1 . 69 g, 9 . 83 mmol ) 

IR*: 98% 

l H NMR (CDCI3) <y(ppm): 7.41 (1H, m), 6.96 (1H, d, J = 3.8 Hz), 6.55 (1H, d, 
J = 3.8 Hz), 3.10 (2H, d, J = 5.7 Hz), 1.01 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

##$142 : 2-7$J-2-*?)l-N- (1, 3, 4 -*7P7V-fr- 2 — -f 

7dw^> 

2-7-^y-l, 3, 4-^7-^7-^-;^ (25.0 g, 248 mmol \ 2--hD7°D. 
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ny (23.0 mL, 258 mmolX b U V> B (2.00 mL) (20 mL) {zf&m 

Lfcfe, MIiTf37%$;i/TiJ> (20. Oil, 267mmol) S^Tbfeo. 

£ftfc@#:£^n^bT>^-£A7j<» (200 mL), (100 m L) {3 

60°CTm#boo^-^r.>y^ • >>>-te^>-X (Org. Synth. k SI5#, 
855 MtfB«©II»ifefcft^t»&^S16i&-«^fe (40.0 g) ^blfofln^fco 
|^T4PfF^f#bfc^ -fe^ b£^ffi#JhbTM«£3)lU 3**$S«& 
bfco Sftt: 28%7> ; E-7 , 7jc*iniLs ^nD*;i/A-c*4matBbfeo *£tjf£^ 
*»»^^*^^AT?SS«»x-*«b«fflfb^«l (16.8 g, 97.7 nnnol) *6^@f* 
fcbT&feo 
JR*: 39% 

'HNMR (CDC1,) <5(ppm): 8.36 (1H, s), 3.26 (2H, s), 1.20 (6H, s). 
APCIMS (m/z): 173 (M + H) + 

##0M3: ( 5 — — 2 —^-T S J 

(1) 2-7*D^e^r^-;i/-5-^;i/^-h »;;kz>£j$ 

#H¥9- 1 6 9 7 4 8{CfB*fe©^T*^#5)tlS2-7 > ^y^T\;-;i/-5-* 
h (875 mg, 7.00 mmol) £ 47%H«I^ (14 mL), * (14 mL) Jc$g 
Pbs *#TT?ffi«IBW-MJ£A (580 mg, 8.40 mmol) Z?k (7 mL) t«bfct 
OlilTlfeo HS9rc5#Hk $&fc50°C7f 6KfHa#bfco RJB*fc»»x^ 

m (1.05 g, 5.56 mmol) **l/>S?6H#:i:bT»fc 0 
JR¥: 79% 

'H NMR (DMS0-d 6 ) d(ppm): 8.57 (1H, s). 

(2) (1) T-t#5>tlfc2-^n^T^-;V-5-*;V**- h (955 mg, 5.05 
mmolX ^V/D^I/iW^ (1.80 mL, 10.1 mmol) £1, 4-2Wrtf> 
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(20mL) fc^fPU «TT-1, 2 -7$ J - 2 -^^l/7D/t> (1.10 mL, 10.1 
mmol) SiQ^s Ifit- lftSJte$*fco ^jSM^M^s i/'JAW7A^D? 
h^7^- (^DP*;i/A/^^y-;i/=10/l) ^|»»U*iBfb£*l(895ig J 4.57 
mmol) £#fc 0 
JR#: 90% 

'H NMR (CDC1 3 ) tf(ppm): 7.64 (1H, s), 3.15 (2H, s), 1.21 (6H, s). 
APCIMS (m/z): 197 (M + H) + 

#%^J44: 2-T^y-2-y^;i/-N- (4-7i-JV-2-^;>JJV) 7'n 

( 1 ) #%0J 38 ( 1 ) tmffi&fiWi-e 2-T^;-4-7 *=.)V3-7-J-)]/ (13.8 g, 
50.0 mmol) J: D 2 — 2 h o-N- (4-7i^l/-2-?7^'Jjl') 
- 2-7*Pt?;i/7$ > (6.21 g, 22.4 mmol) £*#fco 

M: 45% , 
>H NMR (DMS0-d 6 ) tf(ppm): 7.88-7.81 (3H, ■), 7.40-7.34 (2H, m), 7.26 (1H, m), 
7.07 (1H, s), 3.91 (2H, d, J = 6.2 Hz), 1.61 (s, 6H). 

(2) #%M38 (2) tnW^m^2-^^)\y-2--Yu-^- (4-7i- 
;i/- 2-5^T\/U;V) -2-7°DtVl/T^> (2.00 g, 7.22 mmol) ^WBibtx^ 

(827 mg, 3.35 mmol) 
W: 46% 

: H NMR (DMS0-d 5 ) S(ppm): 7.83 (2H, m), 7.55 (1H, m), 7.36 (2H, m), 7.27 (1H, 
s), 7.01 (1H, s), 3.18 (2H, d, J = 6.2 Hz), 1.02 (6H, s). 
APCIMS (m/z): 248 (M + H) + 

###|45: 2-^^>-N- [5- (N, N-^A^JIT^. J 7.K*=-)\>) -4- 

(l) 2-yn^-5- (N, N-^^^;vr^y^;v^^;u) -4-^^;i/^7 > 
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F-4-/W7V-;i/-5-^;i/*zj^piJ H (2.56 g, 
10.1 mmol) £ THF (30 mL) fcjgJBU *#TT* 2 mol/L 9^1/7* ^ >-THF 
m (20 mL, 40 mmol) ^ITbfco WT30«fflfei, 

fc&s $8«£@*bfco gHlEC&BK (30 mL) N *#J-fr (10 mL) ^jpx. 30 # 

^Atffibfeiv a«fc47%JMb**K (20 mL), 2-:Td;1 

(20 mL) fcjQjU ^T-CMaR^-fU^A (723 mg, 10.5 mmol) (10 
mL) tg|lfe*©^ITlf;o H»ftTJ5#IHk £ 6ic 60°CT 6 «FK«ffLfco 

^^;V=4/1) T'MMU «iafb-^Kl (793 mg, 2.78 mmol) £*#fc 0 
28% 

J H NMR (CDC1 3 ) <5(ppm): 2.84 (6H, s), 2.67 (3H, s). . 
(2) ###H3 (2) tmffi&li&ZZ-^tt-S- (N, N-V*?frT$S 
X;v^-;i/) -4-^f;i/f7 x ;-;V (719mg, 2. 52 mmol) £ D^fBflj^l (706 mg, 
2.42 mmol) £f#fc 0 
Jfc*: 96% 

'H NMR (CDCI3) 5(ppm): 3.12 (2H, s), 2.79 (6H, s), 2.47 (3H, s), 1.21 (6H, s). 
APCIMS (m/z): 293 (M + H) + 

#%0|J46: 2-T^^-2-p<5 L ;i/-N- ( 5 2 -f-TV U;i/) 7DK 

(1) #%$J38 (1) kH*ft*St 2-7^-5 (5.70 g, 

50.0mmol) £ t) 2 -**\n>-N- ( 5 -pWl/- 2 -2--hD7° 
DtJl/7 5> (7.54 g, 35.1 mmol) . 
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JR*: 70% 

'H NMR (CDCI3) S(ppm): 6.71 (1H, q, J = 1.1 Hz), 3.86 (2H, s), 2.27 (3H, s), 
1.62 (6H, s). 

(2) #%#iJ38 (2) tmm^^2-^^)V-N- (5-^^;i/-2-^TV* 
-2 --hnrphVV^^> (2.00 g, 9.30 mmol) «k b tgfBto&tl (1.74 g, 
9.41 mmol) £#fco 
JR*: 100% 

'H NMR (CDCI3) <5(ppm): 6.70 (1H, q, J = 1.4 Hz), 3.16 (2H, s), 2.26 (3H, s), 
1.18 (6H, s). 

APCIMS (m/z): 186 (M + H) + 

###147 : 4 -7 ^ - 4 9^1/- 1 - ( 2 - £5 b^ U S> > 

( 1 ) 3-D y ^#1^647639 fcfBii© 4 -tert-^ h^r^*;i/^-;i/^^ y - 4 - 
p<5f-;i/f^ij^> (856 mg, 4.00 mmol) © 1 , 4 - i^^it >?g?t (16 mL) 

(2.21 g, 16.0 mmol) J:2-^DDt7^> (0.764 mL, 8.00 mmol) 

^77^- (-\^r-9->/^x^;i/=l/l) TMU 4-tert-yh^>#;W^ 
;.l/T^y-4-pt^;i/- 1 - (2-b^r:;v) b^>J^>(1.04g, 3. 55 mmol) £ 

JR* : 89 % 

'H NMR (CDCI3) 5(ppm): 8.15 (1H, d, J = 1.4 Hz), 8.04 (1H, dd, J = 2.7, 1.4 
Hz), 7.82 (1H, d, J = 2.7 Hz), 4.43 (1H, br s), 3.87 (2H, ddd, J= 13.5, 4.7, 
4.7 Hz), 3.33 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.11 (2H, d, J = 13.8 Hz), 
1.66 (2H, ddd, J = 13.8, 9.6, 4.2 Hz), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

( 2 ) 4 -tert- f V ^ytU^-^T =7-4 1 - ( 2 - b'5 
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fc°^>;^>(1.04 g, 3.55 BfflDl)0^*DDp<*>jg$£ (50 iL) {c s h U 

7^nffi (50 mL) £MLfco 5MI«2RP»lfe 0 Ejfctt&fll 
»UT#&nfca«E*x^^-;i/t:»j|pu BioRadAG 

5;-4-^f;P-l- (2-f7i?-;V) (623 mg, 3.24 mmol) £t# 

IR*: 91% 

'H NMR (CDC1 3 ) (5(ppm): 8.15 (1H, d, J = 1.6 Hz), 8.04 (1H, dd, J = 2.7, 1.6 
Hz), 7.79 (1H, d, J = 2.7 Hz), 3.66-3.63 (4H, m), 3.09 (2H, br s), 1.71-1.51 
(4H, m), 1.22 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#%0!|48 : 4 -7 X J - 4 -tf-Jl- 1 - ( 2 - 1! >M ^-^) fcWJ ^> 
. (1) 3-o-/7^fF647639tHB«©4-tert-^hdr^*;i/^-;i/T^ y-4- 
**-;HWjy> (1.28 g, 6.0 mmol) 01, 4-y^^>«« (25 mL) & 
^*';>>A (4.15 g, 30.0 mmol) t 2 -*DDt*U ^> (2.06 g, 18.0 mmol) £ 

1/1) tMfMU 4-tert-7>dr>>*;U^-;pr^y-4-^5 L ^- 1 - (2- 

c "J s v=-)\s) t:^ u s; > fc*Kj&© 2-^notij^>J: cd*B-£$) (l . 97 g) 

APCIMS (m/z): 293 (M + H) + 

1 HNMR(CDC1 3 ) <5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.45 (1H, t, J = 4.6 Hz), 4.98 
(1H, br s), 4.18 (2H, ddd, J = 13.5, 4.6, 4.6 Hz), 3.44 (2H, ddd, J = 13.5, 
10.3, 3.2 Hz), 2.04 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.0, 4.1 
Hz), 1.44 (9H, s), 1.40 (3H, s). 

(2) 4-tert-^h^>*;i/^-;bT^7-4-^^-;b- 1- (2-t!'M^- 
^) i K^iJj?>k2-^POKU-^>®S^*i (1.97 g) ®*J>?uu*#yWk 
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do bl) **Ts vvy^nwm do mL) zmnLtco ^m^mumx 

2mmmWLtzo Sl^llttH^feillx^-jl/tgm BioRadAG 
(USD 1-X8 <4 >*finz.T®m%7;ijj 'Jttfclf;. ££$&tt 

(1.09 g, 5.68 mmol) £f#fc 0 
«: 95% 

>H NMR (CDClj) 6(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 
3.96-3.87 (2H, m), 3.83-3.72 (2H, m), 1.65-1.55 (2H, n), 1.52-1.43 (2H, m), 
1.36 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#50949 : 4-7$S-4-*m- 1 - ( 4 - K U ^ f^U^> 

( 1 ) 3-D ^ ^#1^647639 (cfB«© 4 -tert-r h^i/*;i/?K-;i/T^ ^ - 4 - 
>WH^U5» (1.28 g, 6.0 mmol) ©rhth*077>^i (25 mL) t s zktf* 
TT-hUx^-;i/^^> (2.78 mL, 20.0 mmol) 4, 6 -5>*PDKy $ i» (1.79 
g, 12.0 mmol) £ira*H SflT? ll»Jl#Lfco £j©i££a«^ «tS££»»bTfc' 
& tlfe^S^ ^>'JA^7A^PYfy77^- (^it >/»Si^;i/=3/l) 
■OBMttU 4-tert-y h^^iJ)l^=.)V7^. J - 1 - (6-^PD-4-t?'M 

-4-X5 L ;Vh"^'J^> (1.96 g, 6.00 mmol) &f#fc 0 
l H NMR (CDC1 3 ) tf(ppm): 8.35 (1H, s), 6.51 (1H, s), 4.47 (1H, br s), 3.92 (2H, 
m), 3.36 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 2.12 (2H, d, J = 14.0 Hz), 1.59 
(2H, ddd, J = 14.0, 10.5, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 327 ( 35 C1M + H) + , 329 ( 37 C1M + H) + 

(2) 4-tert-7h^>:&;i/#-;V7^-l- (6-^nn-4-t:iU^- 
)V) -4-^^;)/b'^U^>(1.96g, 6mmol)©j:^y-;V^M (50mL) fc N 10% 
rtvVbk-BM (1.00 g, 50^7jc) t*m7>=E-<!7& (2.78 g, 60.0 mmol) 

tMZ-Zs 2«fwaD*J8«L/fco m^mutr^Lx^m^ »iit 

14-7^-4-^^1/-!- (4-trU £^'J^> (1.75 g, 6.00 
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mmol) £f§ fee 
IR*: 100% 

^ NMR (CDC1 3 ) S(ppm): 8.58 (1H, d, J = 1.1 Hz), 8.18 (1H, d, J = 6.5 Hz), 6.55 
(1H, dd, J = 6.5, 1.1 Hz), 4.48 (1H, br s), 3.97 (2H, m), 3.38 (2H, ddd, J = 
13.8, 10.3, 3.5 Hz), 2.13 (2H, d, J = 14.0. Hz), 1.60 (2H, ddd, J = 14.0, 10.3, 
4.3 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 293 (M + H) + 
(3) 4-tert-yb^>tD^-AT^y>-4-^^J]y- 1 - (4-f'M^- 
)V) K"OJS» (1.75 g, 6.00 mmol) (b¥>7 dd * $ (10 mL) C s 2K#Tn 

HJ7;i/*P0K (10 mL) ^»bfcc S«^l5l^T'3M»Lfco £t« 

zmMLxmbtitcmfezx-* ;-Kizmfflu uoudm ismum) i-xs^> 

-7^7-4-*^;i/- 1- (4-t*U ^^-;i/) fcWJS» (1.15g, 6.00 mmol) 
IR*: 100% 

'HNME (CDCI3) <5(ppm): 8.57 (1H, d, J = 1.4 Hz), 8.16 (1H, d, J = 6.2 Hz), 6.51 
(1H, dd, J = 6.2, 1.4 Hz), 3.83-3.70 (2H, m), 3.68-3.55 (2H, m), 1.65-1.55 (2H, 
m), 1.55-1.45 (2H, m), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#%#J5Q: 4-7*^7-4-^;V- 1- (5- h 'j7;i/^-D^^;b-3-tfU^ 

( 1 ) 3-D y ^^tt647639fcfa«©4 -tert-7 Y^tDVft-frT % J - 4 - 
(1.28 g, 6.0 mmol) ©1, 4-^^-^r-9->« (25 mL) lC N 
IbbU^A (4.15 g, 30.0 mmol) t 2 -?uu- 5 - h U 7Mn^f;H^Uy> 
(1.79 g, 18.0 mmol) £in;U lflfe&DSftfiifcl/fco Slfe**Sfi*-C^bTita 
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9-)]/- 1 - (5- h Vy)l7tu^9-JV-2-^V^)l) t'^'j^> (1.64 g, 4.57 
mmol) *n tzo 

l H NMR (CDC1 3 ) S(ppm): 8.37 (1H, d, J = 2.7 Hz), 7.60 (1H 5 dd, J = 8.9, 2.7 
Hz), 6.65 (1H, d, J = 8.9 Hz), 4.41 (1H, br s), 3.92 (2H, ddd, J = 13.5, 4.5, 
4.5 Hz), 3.36 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.08 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 10.0, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 360 (M + H) + 
(2) 4-tert-^h^r^*;i/^^;i/T^ J 1 - ( 5 - h U 7JV# 

D^^-2-K'jy;i/) (1.64 g, 4.57 mmol) ©^DD^*>?g$& 

(10 mL) fc x *#Tn h 'i7MDM (10 mL) &»Jnbfco Stt^lMJiatT- 
. 3»Wbfeo S*»*«»bT»6nfcaiaE*x^y-^/C«jSPU BioRad AG 

3S^s «^iIISbT4-T^ 7-4-^^;b- 1 - (5-f'j7MD^fjI/- 
2-f Di^O b'^U^> (1.15 g, 4.44 mmol) &&fc« 
JR*: 74% 

! H NMR (CDC1 3 ) <5(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.59 (1H, dd, J = 9.2, 2.4 
Hz), 6.64 (1H, d, J = 9.2 Hz), 3.80-3.58 (4H, m), 1.67-1.55 (2H, 1), 1.55-1.45 
(2H, m), 1.34 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 260 (M + H)* 

OT©##$I5U 52£;}b^TteJ\ 2-^OD-5- h 'j7Mn^f;i/f'J^> 

##0"J51 : 4-T^y- 1 - (5-^nn-2-b'U^;iO - 4 -^^l/t^ij 

> 

JR*: 23% 

l H NMR (DMS0-d 6 ) £(ppm): 8.09 (1H, d, J = 2.7 Hz), 7.39 (1H, dd, J = 9.2, 2.7 
Hz), 6.60 (1H, d, J = 9.2 Hz), 3.65-3.45 (4H, m), 1.80-1.50 (4H, m), 1.19 (3H, 
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S). 

APCIMS (m/z): 226 ( 35 C1M + H) + , 228 ( 37 C1M + H) + 

: 4-T^y-4-^5 L ;v- 1- (2-tr>;^;i/) tr-^u ^> 

«: 53% 

*H NMR (DMSO-cU (ppm): 8.17 (1H, ddd, J = 4.9, 1.9, 0.8 Hz), 7.45 (1H, ddd, 
J = 8.6, 7.3, 1.9 Hz), 6.66 (1H, d, J = 8.6 Hz), 6.56 (1H, ddd, J = 7.3, 4.9, 
0.8 Hz), 3.64-3.51 (4H, m), 1.70-1.50 (4H, m), 1.49 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 192 (M + H) + 

###J53 : 4 -T^y -4-^:^1/- 1- (5-7ir;i/-2-t'J^l/) t^U 

( 1 ) 3-D y ; 1^647639 fciBtB© 4 -tert-:/ h Z-t/tUl/tf-KT* ^ S- 4 - 
^^;i/t:^U^> (1.71 g, 8.00 mmol) ©1, 4-^^^>^r« (30 mL) (C N 
j^gtftU^A (ll.lg, 80.0mraol) i:2, 5-^^D^f;^> (9.48 g, 40.0 mmol) 

1/1) tllU 1- (5-7*Dt-2-fU^;i') -4-tert-:/p^>;b;t^- 
)IT$; -4-*3-)W^VP> (2.79 g, 7.59 mmol) £f#fc 0 
W: 94% 

'H NMR (CDC1 3 ) S(ppm): 8.17 (1H, d, J = 2.7 Hz), 7.51 (1H, dd, J = 8.9, 2.7 
Hz), 6.56 (1H, d, J = 8.9 Hz), 4.40 (1H, br s), 3.77 (2H, ddd, J = 13.8, 4.5, 
4.5 Hz), 3.25 (2H, ddd, J = 13.8, 10.8, 3.0 Hz), 2.06 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 9.7, 3.8 Hz), 1.44 (9H, s), 1.38 (3H, s). 
APCIMS (m/z): 370 ( 79 BrM + H) + , 372 ( 81 BrM + H) + 

(2) T;i/J>#H^Ts WW^^V^k (13.4 mg, 0.060 mmol) N i>+—j-))/ • 
*7 • U£> • ^r^ij)]/ • Vtxr-f- (J.Am. Chem. Soc.K 121^ s 9550H 

(199930 (cfaig©^-tert-^;i/^;i/ Mf7xxM77>f > (36.0 mg* 0.12 
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mmolK 7i-MD>| (1.10 g, 9.0mmol) N 7 yfcti U A (1.04g, 18.0mmol) 
ill- (5-7D^E-2-£U^;i/) -4-tert-7*-h*^*fl/^;i/7^7-4 
-^^K^'jy> (1.92 g, 5.19 mmol) 0?g-&t)fcs THF (6 mL) $iPx.T^ £ 
ST-lftWlfeo MJtiit^M, ««i**aSUfeo #fetifcai**^U*y;i/ 
i37A^D?h^77ff- [Chromatrex (Sfifift) NH S 7 :7:> U 2/3% S^j;^ 
;i/~Bqgx?-;i//;**7-;i/=9/l] 7?»»U 4-tert-7h^#;i/*x;VT^ 
7-4-**7l/-l- (5-7x-^-2-KU^;i/) tw;s>> (1.86 gi 5.07 
mmol) ^ffeo 
W: 98% 

! H NMR (CDC1 3 ) (5(ppm): 8.43 (1H, d, J = 2.4 Hz), 7.71 (1H, dd, J = 8.6, 2.4 
Hz), 7.52 (2H, d, J = 7.3 Hz), 7.42 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.6 Hz), 4.44 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.6, 4.6 
Hz), 3.31 (2H, ddd, J = 13.5, 10.8, 3.0 Hz), 2.09 (2H, d, J = 14.0 Hz), 1.68 
(2H, ddd, J = 14.0, 9.7, 4.3 Hz), 1.44 (9H, s), 1.41 (3H, s). 
APCIMS (m/z): 368 (M + H) + 
(3) 4-tert-7h^riy*;i/^-;i/7^y-4-^^;i/- 1- (5-7x-;i/- 
t^U^> (1.86 g, 5.07 mmol )©^7DD^^>^ (10 mL) 
fc> 2R#Tx h'J7;WDftK (10 mL) £»Lfc 0 3««# 
bfeo SJfe***»b-r^&*lfeglS§x^7--;i't«jSPU BioRad AG (Sfltmt) 

iiUT4-7^-4-^^l/-l- (5-7i^-2-K'J^) fc^US? 
> (1.25 g, 4.69 Mol)-ft#fco. 
JR*: 93% 

'H NMR (CDC1 3 ) (5(ppm): 8.44 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.51 (2H, d, J = 7.3 Hz), 7.41 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.9 Hz), 3.72-3.48 (4H, m), 1.72-1.51 (4H, m), 1.48 (2H, br 
s), 1.20 (3H, s). 
APCIMS (m/z): 268 (M + H) + 
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###154: 4-7$; -1 - (5->/7J -2-¥W)l) - 4 V *? 

> 

(1) r;i/=f>£H£ns rhth*D77> (200 mL) fcJWbx?-;i,v^**/i> A 
(1.0 mol/L THF?§M, 100 mL, 100 mmol) tK^TT* 1 4 - f 

^'J K> (11.1 mL, 60.0 mmol) ©THFM (100 mL) %3 0#-e$TFb-^ gMT' 

§^iJ*^7A^n7h^77^-tllU 1 -^>V)V- 4-^)V- 4 
-t h*P^>tX'J^> (12.8 g, 58.4 mmol) 
W: 94% 

'H NMR (CDC1 3 ) (ppm): 7.32-7.22 (5H, m), 3.52 (2H, s), 2.62 (2H, ddd, J = 11.9, 
4.1, 4.1 Hz), 2.33 (2H, ddd, J = 11.3, 3.2, 3.2 Hz), 1.64 (2H, ddd, J = 12.4, 
4.33, 4.33 Hz), 1.60-1.40 (2H, m), 1.49 (2H, q, J = 7.6 Hz), 0.91 (3H, t, J 
= 7.6 Hz). 

APCIMS (m/z): 220 (M + H) + 

(2) l-^>^;i/-4-^^-;i/-4-t Kp3^>£^Us;> (12. 8g, 58.4 mmol) 
©T-fe b-h U;i/^(70mL)ts^T-?rM§3 0 WicS^t J«(60.0 

mL) ti^^miTits mu-zimmnhtzo sjk****^^ ttwv 

5 0%7X^b*U»7A*^-epH 1 Ofc:fitl5bT^PD*;VAT*3 0ttffi 
Lfco fefc-yrfcW^^M^hU^At?^^^ MISbT4-T-te^;i/T^y 
- 1 -^>^;i/-4-3^;i/t:^iJ^> (14.3 g, 54.9 mmol) 
«: 94% 

'H NMR (CDCI3) <5(ppm): 7.40-7.20 (5H, m), 5.00 (1H, brs) , 3.49 (2H, s), 2.63 
(2H, m), 2.20-1.90 (4H, m), 1.97 (3H, s), 1.81 (2H, q, J = 7.6 Hz), 1.58 (2H, 
ddd, J = 14.6, 10.4, 4.2 Hz), 0.79 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 261 (M + H) + 
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(3) A-T*.3-))/7X;- l-^>y;V-4-x^;i/t^jJ^> (14.3 g, 54.9 
mmol) £6 mol/L & (200mL) £&ft?bTs 3 H^D^«EbT^Mt 
T-^Sims 5 0 %7kiHb7 u h 'J <7 A?.k«T! p H 1 2 tffll LT^nn AT? 3 

l -^>^;i/-4-x5 L ;i/t:^. , ;^> (10.3 g, 47.2 mmol) zmto 

IR#: 94% 

'HNMR (CDC1 S ) <S (ppm): 7.40-7.20 (5H, m), 3.51 (2H, s), 2.56 (2H, ddd, J = 14.0, 
4.3,' 4.3 Hz), 2.32 (2H, ddd, J = 11.3, 11.3, 2.7 Hz), 1.60 (2H, ddd, J = 14.0, 
9.7, 4.3 Hz), 1.44-1.36 (4H, m), 1.17 (2H, br s), 0.88 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 219 (M + H) + 

(4) 1 -^>^;i/-4-x5 L ;Vf^.U ^> (10.3 g, 47.2 mmol) © 
^DD^l/A^i (200 mL) fc N P-tert-7?-)Wj3—tfZ- h (13.0 ml, 
56.6 mmol) »xT s Ifitlil#bfeo f#S>ftfca^>U# 
^fj^ 7 A ^ n •? h ^5 7 >f -«bT^ 1 -^>^;i/-4-tert-:7>^># 
;i/^*-;i/T^y-4-x^;i/ti-^U^> (13.8 g, 43.3 mmol) 

JR*: 94% 

■H NMR (CDC1 3 ) (5 (ppm): 7.40-7.20 (5H, m), 4.20 (1H, br s), 3.49 (2H, s), 
2.65-2.55 (2H, m), 2.25-2.15 (2H, m), 2.00-1.90 (2H, m), 1.71 (2H, q, J= 7.5 
Hz), 1.55-1.45 (2H, m), 1.43 (9H, s), 0.81 (3H, t, J = 7.5 Hz). . 
APCIMS (m/z): 319 (M + H) + 
( 5 ) l-^>PJ]y- 4 - tert-y h^^*;i/^x;vr =• J - 4 -x?-;n^y V 
y (13.8 g, 43.3 mmol) Ox^y-;M§M (90 mL) £ s 1 0%A5>V?7 A-fikm 

(2.o g, 5o^7jo ^d^.Ts m&mzx.MBT'ZTkmmtoLfco 2Bmmtm, 

fm*imu «^ME^*bt 4 -tert-r h J - 4 -x 

?fUW)i?> (5.75 g, 25.2 mmol) £#£ 0 
W: 94% 

J H NMR (CDC1 S ) 6 (ppm): 4.30 (1H, br s), 2.95-2.75 (4H, m), 1.94 (2H, d, J = 
13.2 Hz), 1.72 (2H, q, J = 7.4 Hz), 1.60-1.40 (2H, m), 1.43 (9H, s), 0.82 (3H, 
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t, J = 7:4 Hz). 

APCIMS (m/z): 229 (M + H) + 

(6) 4-tert-^h^^>*;b^-;i/T^y-4-^;Hf^U^> (912 mg, 4.00 
mmol) ©1, 4-i?**-Qr>mL (20 iL) fc, j^gWrU^A (2.21 g, 16.0 mmol) 
i:2-^oo-5-^y b*'J^> (1.11 g, 8.00 mmol) §in^.s lttM^tL 
fco SjS**M*Ta^ftN **i0itT^Dn*;i/AT?3ia«ltBbfco &fe*fc 

II Ifeo II tifcli^ U * ^JV* 7 A ^ n y b ^7 7 ^ -til L % 4-tert 
-^h^M-^7^-1- (5— >7V-2-fc'i;^;i/) -4-x^;i/£ 
^1)^X970 mg, 2.93 mmol) ^t#fe 0 
JR* : 50 % 

*H NMR (CDC1 3 ) <5(ppm): 8.39 (1H, d, J = 2.4 Hz), 7.58 (1H 3 dd, J = 9.2, 2.4 
Hz), 6.61 (1H, d, J = 9.2 Hz), 4.34 (1H, br s), 4.09 (2H, ddd, J= 13.8, 3.5, 
3.5 Hz), 3.27 (2H, ddd, J = 13.8, 11.1, 2.7 Hz), 2.13 (2H, d, J = 13.5 Hz), 
1.76 (2H, q, J = 7.6 Hz), 1.54 (2H, ddd, J = 13.5, 9.5, 2.2 Hz), 1.44 (9H, s), 
0.86 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 331 (M + H) + 

(7) 4-tert-^h^$/*;i/^-;i/T^y-l- ( 5 -*s7 J - 2 -\± U Pfr) 
-4-^)VK^VP> (970 mg, 2.93 mmol) ©1, 4-5>#3MJ->*« (5 mL) 
t s 2K#Ts 4 mol/LM7jc*- 1 , 4-V**V>mWL (20 mL) ZMMLX, m. 

r 

ag i&mm) l-w *>-&m\/p>*M%.x^ §M7j^'jtttbfeo sit 

&«Bi&x ««*iWibT4-^$^-l- _(5-*>^-2-fc:»J5W -4- 
x^;H^^'J^> (487 mg, 2.12 mmol) 
IR*: 72% 

'H NMR (CDCI3) <?(PPm): 8.38 (1H, d,J=2.2Hz), 7.56 (1H, dd, J = 9.2, 2.2 Hz), 
6.60 (1H, d, J = 9.2 Hz), 3.98 (2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.50 (2H, ddd, 
J = 13.5, 10.0, 3.5 Hz), 1.65-1.50 (4H, m), 1.44 (2H, q, J = 7.4 Hz), 1.26 (2H, 
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br s), 0.91 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 231 (M + H) + 

###155: 4-75.; -1 - ( 5 -$/7S - 2 - fcf V -4-7i-^^'J 

(1) BIWim/07050 (W001/07050) fclB®© 4 -tert-^ h^>*;i/^^;i/^ 
5;-4-7x-;i/^iJi;> (l.Hg, 4.0mmol) ©1, 4~i>**V>miL (16 
mL) fc N JRR*U>>A (2.21 g, 16.0 imol) t2-^nP-5-^7/'tU^> 
(1.11 g, 8.00 mmol) £Jn* N 3 BI9Mti8«[Lfco aBt^flSt'Sm * 
£iP;LT^nn*;V£T-3@»mLT, fcfc*fc;&ttUi^ «Wl«^hU^A* 

ij^l/*7A^D7 K^7^-tlllU 4-tert-7>^>ft;i/tf-;VT* 
y - l - (5-^>7y-2-tfU^;i/) - 4 - 7 i^;vi^^ 'J ^ > i:*s$© 2 - 

7PD-5-^77 KU$»©$I^H» (1.90 g) *ntzo 

'H NMR (CDC1 3 ) (5(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.61 (1H, dd, J = 9.2, 2.2 
Hz), 7.30-7.10 (5H, m), 6.66 (1H, d, J = 9.2 Hz), 4.95 (1H, bp s), 4.28 (2H, 
d, J = 13.5 Hz), 3.36 (2H, dd, J = 11.6, 11.6 Hz), 2.39 (2H, m), 2.07 (2H, m), 
■ 1.37 (9H, s). 
APCIMS (m/z): 379 (M + H) + 

(2) 4-tert-^h^r^*;i/^-;bT5y-l- (5->77-2-t'J^l/) 

- 4 - y x. -;v t:^ u v y 1 2 - ^ n p - 5 - */tj t: U v ><dU&®3 (1. 90 g) 

©1, 4-V*3rV>mWL (5 mL) fc N 7K#T\ 4 mol/LMb7Klt- 1 , 4-$?* 
*y->m& (20 mL) ^T*lB#M#tfeo £M£iIi§LT*#£>;ft, 

tzmt^$J-Mz.®MU BioBad AG (SttlM) l-X8^>&mi^>£;&Px. 

«§7M'jtttbfeo HjB»*aai«> »«ft«iiibfco 

iJ*^M7A^n7 "ClWKU 4-T^y-l- (5—>7V-2 

-4-7xr:;i/tf^Uj;v (647 mg, 2.33 mmol) £#fc 0 

Jfc*: 58% 
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'H NMR (CDCI3) d(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.59 (1H, dd, J = 9.5, 2.2- 
Hz), 7.45 (2H, m), 7.36 (2H, m), 7.25 (1H, m), 6.64 (1H, d, J = 9.5 Hz), 4.13 
(2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.64 (2H, ddd, J = 13.5, 10.8, 2.7 Hz), 2.14 
(2H,'ddd, J = 13.5, 9.5, 4.1 Hz), 1.80 (2H, d, J = 13.5 Hz), 1.53 (2H, br s). 
APCIMS (m/z): 279 (M + H) + 

##01156: ( 5 2 - K U -2-* 

6-^DDrnf>i^f;v (3.42 g, 20.0 mmol) <D 2 (20 mL) 
i»fc^V7DK;n^;i/7^ (4.18 mL, 24.0 mmolK 1, 2-V7^;-2 
-*?fr7nA> (3.14 mL, 30.0 mmol) &AD*x 80°CT'48^*nM^bfe o M 

tifeli^^'Jt^^^A^DYf^?^ - (Chromatorex(aSlSW) NH. 7 

vi/visr, ^*v>ffiwtJi?)i=5/i) fc-oMsu mmib&w (2.31 g, 10.3 

mmol) £f#fc 0 
JR*: 52% 

X H NMR (CDCI3) tf(ppm): 8.71 (1H, d, J = 2.3 Hz), 7.95 (1H, dd, J = 8.9, 2.3 

Hz), 6.40 (1H, d, J = 8.9 Hz), 5.53 (1H, t, J = 5.9 Hz), 3.86 (3H, s), 3.27 

(2H, d, J = 5.9 Hz), 1.30 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 224 (M + H) + 

#%$I57: 2-7^y-2-^;i/-N- ( 5 2 - \Z U W) ZTuYL)V 

2, 5-VZuuWP><Dttt>\)fc2--7n=E- 5-^;i/tfU^> (1.72g, 
10.0 mmol) *m\ #%^J13i:^fc bT#JB-(b^tl (678 mg, 3.78 mmol) £t# 

JR*: 38% 
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'H NMR (CDCI3) d(ppm): 7.88 (1H, d, J = 2.3 Hz), 7.22 (1H, dd, J = 8.3, 2.3 
Hz), 6.38 (1H, d, J = 8.3 Hz), 4.72 (1H, t, J = 6.2 Hz), 3.18 (2H, d, J = 6.2 
Hz), 2.16 (3H, s), 1.40 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 180 (M + H) + 

##$158: ( 5 -- f V7*P 2 - M U ¥))/) -2-*?)l7 

P tVl/T 3. y 

(1) 2- (6-^DD- 3-b'U^;^) -2-7*D7V-;i^ 
6-^PD-zi?->i^^;b (1.72 g, lO.Ommol) ©THF (30 mL) Mfc-30°C 

-?r3 mol/L ^b^;i^^*^A-THFM (7.33 mL, 22.0 mmol) O'C 

A/^#y-;i/=40/l) fclllU 2- (6-^nn-3-^'J^l/) -2-7°p 

?\J—fy (1.71 g, 10.0 mmol) £f#fco 

W: 

'H NMR (CDC1 3 ) S(ppm): 8.49 (1H, d, J = 2.6 Hz), 7.79 (1H, dd, J = 8.4, 2.6 
Hz), 7.29 (1H, d, J = 8.4 Hz), 1.60 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

(2) 2-^y-N- (5--fV7D^;v-2-fj^) -2-*^j\s7°u 

(1) T*f#&ft£2- (6-i7PD-3-f'jy;i/) -2-7'P/V-;i/ (1.71 g, 
10.0 mmol) fcl, 2 (5.14 mL, 50.0 mmol) &'Jn 

x.s 140*C7J72l*IBHIP«Wi«bfco £jett«MEE«llfts ^DP^> S 2mol/L7.k 

v% > $ at? san«x «£Me@s & at* 2/ u wk* =? a * 

n7f^7^f- (Chromatorex(SM^) NE. 7^>»;^T> ftgxf;i/) fcT 

USStu 2-T^y-N- (5-^v7°p^-;v-2-h-u^;i/) 
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DW5> (102 mg, 0.456 mmol) £f#fc 0 

mm-. 5% 

l E NMR (CDC1 3 ) 5(ppm): 8.19 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.8, 2.3 
Hz), 6.41 (1H, d, J = 8.8 Hz), 5.22 (1H, s), 5.00-4.90 (2H, m), 3.23 (2H, d, 
J = 6.5 Hz), 3.07 (3H, s), 1.48 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 206 (M + H) + 
(3) (2) -r^#^tlfe2-7-$y-N- (5-^fV7D^-2-t'J^) - 
2-*3-)l7°v¥)]/7$ y (102 ig, 0.456 mmol) ©^y — )V (4 iL) ftftfc^ 
mry^-tih (631 ig, 10.0 mmoDs 10% n=?>Jt>k-)k% (36 mg, 50%^tR) 

^^y-;i/^affig*tfco mhfttcmmfcp?vu**>s 2 moi/L im^y 
i/$/*nim»s mm^mm^bxm^t^ m mg, 0.357 mmol) zmtzo 

Um: 71% 

m NMR (CDCI3) d(ppm): 7.92 (1H, d, J = 2.4 Hz), 7.29 (1H, dd, J = 8.5, 2.4 
Hz), 6.42 (1H, d, J = 8.5 Hz), 4.83 (1H, t, J = 6.2 Hz), 3.20 (2H, d, J = 6.2 
Hz), 2.83-2.73 (1H, m), 1.94 (2H, br s), 1.20 (6H, d, J = 7.0 Hz), 1.18 (6H, 
s). 

APCIMS (m/z): 208 (M + H) + 

##0iJ59 : N-(2-T^y^;V)-2-^y^'J>*;i/^W^ h* 

N— (2-7 5. #;WU>^ tert-^;i/^^;i/ (770 mL, 4.85 

mmol) t b 'Jx^l/TS > (811 mL, 5.82 mmol) ©^DD*;i/A (15 mL) 
^•^2-dry^r-y-U>Pb;i/^-;i/^P U F (1.03g, 5.34 mmol) ®^PD*M 

(5mL) «^iipx.feo »2»Ditm ^mm^m, rnxmst-??* 

S^d7DD^;VA (18 mL) izmim, (18 mL) tiO^s 
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(867 mg, 4.01 mmol) bTlffco 
JR*: 83% 

APCIMS (Mil): 111 (M + H) + 

d u psfflK ##$j 59 tmm^Lx^m 60 &£>##$! woih&mzn 

##$160: N- (2-T^y^;i/) -2-7 7>M^tU* 
JR*: 

APCIMS (m/z): 155 (M + H) + 

##$J61: N- (2-:p^^3M1,) ^>X7^ P 

APCIMS (m/z): 165 (M + H) + 

##$162: N- (2 -7 ^y^fy^)i^>7K K 

APCIMS (i/z): 201 (M + H) + 

7^ *;wt ^ >^ tert-y^;i> J.^x;i/©^t> D fc ^ U 5? > - 4 - 

;i/^DU Kfr£>s ##$159 tl^a^bT##$l63^$>##$J65 0^tJ§^feo 

##$163: 4-7^-l-^>^^'J^> 
JR*: 

APCIMS (m/z): 205 (M + H) + 
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IK*: ' 

APCIMS (m/z): 206 (M + H) + 

#%#I65 : 4-7 5. J- 1 -^>-t? >;^4Wl/t^D > 
JR*: £filft 

APCIMS (m/z): 241 (M + H) + 

##00 66: [5- (N, J -2-Y. 

( 1 ) S^#?F 98/40332 (W098/40332) IBS© 2 P D K U.^ >- 5 
MDiJ K (1.00 g, 4.72 mmol) §ffth'D77> (10 mL) C«MIU h»x 

> (657 jbLh) %&Vt?*?-J\/T$> (468 /zL, 5.19 mmol) fcip*^ 

7? 2 mmmnLtzo mm^nm^u dd^m»' ^tbfc. 
-5- (Nj N-^^i/T^*;w*-;i/) (1.04 g, tntc* 

(2) (1) T*^e,tlfefb^tl (900ig, 4.09mmol) ©1, 4-^^>«« (4 
mL) fcx Hfflfc&'JfrA (565 mg, 4.09 mmolK 1, 2 / - 2 -^Wd 

(643 mL, 6.13 mmol) £JP;U MM^T^ 4.5 I$l!gm#Lfc 0 M«£MEE 
*£1U 4-^^-9->(80 mLK ^^^-;K30 mL)"C&#U 

(Chronatorex(S»iai*R) NH N 7*J*/ U fflliW^ * y -;u = 24 /l) T? 
iiU »«a<h-&«(6Z5 mg, 2.39 mmol) ZM&mfct bT*#fco 
JR*: 56 % 

'H NMR (DMSO-dJ 5 (ppm) : 8.23 (1H, d, J = 2.3 Hz), 7.58 (1H, dd, J = 8.9, 2.3 
Hz), 7.35 (1H, br s), 6.68 (1H, d, J = 8.9 Hz), 3.23 (1H, d, J = 4.6 Hz), 2.55 
(6H, s), L02 (6H, s). 
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APCIMS (m/z): 273 (M + H) + 

###J67: -2-^^)\y-N- [5- (K^ijy^^V*^) -2- 

###|J 66 Kiefs liJfilCD^SfccJ: T0*J*3-)\,7% ><Dftt> D £^ U ^ >£fflV\ 
W : 65% 

APCIMS (m/z): 313 (M + H) + 

###|J68: 2-T^y-2-^^;i/-N- [5- (1, 2, 3, 
##^66fcta»i:llfil05&afc:«tD^^;i/7^>©«it)Dfc:l, 2, 3, 4- 

! H NMR (DMSO-ds) 6 (ppm) : 8.31 (1H, d, J = 2.3 Hz), 7.64 (1H, d, J = 8.9, 2.3 
Hz), 7.52 (1H, br s), 7.11-7.14 (4H, m), 6.69 (1H, d, J = 8.9 Hz), 6.42 (1H, 
br s), 4.13 (2H, s), 3.26-3.22 (2H, m), 2.85 (2H, t, J = 5.6 Hz), 1.01 (6H, 
s), 0.93 (2H, s). 
APCIMS (i/z): 361 (M + H) + 

###69-1: 2-T$S -2-PWI/-N- ( 5 -^l/^U J 2 - tf. 

##$169-2: 2-T^^-2-^f-;U-N- [5- (1, 3 -?7^ U 5»- 3 — f 

)i,7>)]s*-)i) -2-tru^;v] 7°nhvi/T^> 

( 1 ) HIIWfF 98/40332 IBIS© 2 - £ D P £ U S> > - 5 - 7, Z P U M 254 
mg, 1.20 imol)0^ h t HD77> (5 mL) USttiH U >(1.44 mmol)£ tz\± 
1, 3-^T^U^>(1.44 nimol) i: h Ux^;i/T^> (167>czL, 1.20 mmol) £in 
^ 2.5«»bfeo^JiS^tl^aiilU : f#?)nfca»^DP^;i/A (9.6mL) 
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fctf'JX^l/^yb^-^n >; K (2-3 mmol/g, 276 mg) N # U U > 

(264 mg) SM, »-iI#bfc, l/^>*a®^ «£g*bfco 
(2) f#e>tifc^t 1, 4-^^^e-9-> (4.8 mL) i: 1, 2-VT*; -2-* 
=5-ft7U)\y (lOl^L, l.Ommol) , ^ItftU^A (164 mg, 1.2 mmol) ^SflXs 
100 o CT2BP H 1iPM#bfeo ^B^t^pp^A (2.4 mL) 
(2.4mL) «bfco ^^tlfca^^^DD^;i/A (3.6mL) 

(3.6 mL) £Snx., Wfts *;b^;V^U^^U> (1-2 mmol/g, 465 
mg) 2»U l^>£H31bT N ^nn^VA (2.4 mL) T*^tfeo 

2-7^/-2-^;i/-N- (5-^;i/^';y^;i/^-;i/-2 -fu^;i/) 7°d 

J&* : 76% 

l H NMR (CDC1 3 ) 6 (ppm) : 8.41 (1H, d, J = 2.3 Hz), 7.62 (1H, dd, J = 8.9, 2.3 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.94 (1H, br t, J = 5.3 Hz), 3.75 (4H, t, J = 
4.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 2.99 (4H, t, J = 4.6 Hz), 1.89 (2H, br s), 
1.19 (6H, s). 

2-T^/-2-/f-;u-N- [5- (l, 3-^T^/u^>- 3-^;i/^;i/^-;b) 

Jfc* : 44% 

J H NMR (CDC1 3 ) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 7.71 (1H, dd, J = 8.9, 2.3 
Hz), 6.47 (1H, d, J = 8.9 Hz), 5.93 (1H, br s), 4.42 (2H, s), 3.61 (2H, t, J 
= 6.3 Hz), 3.30 (2H, d, J = 5.6 Hz), 2.80 (2H, t, J = 6.3 Hz), 1.92 (2H, br 
s), 1.19 (6H, s). 

##0|J7O : 2-T^-2-p<f-;i/-N- [5- (N-^f-;i/-0-^^;i/h K D 

SP^fF 98/40332 (W098/40332) IB«© 2-^PD^'J^>-5-^M-;^ 
O'JF (254 mg, 1.20 mmol)©^ h t F'D77> (5 mL) H«{cN-^ 0 
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Ytt^A^T^>-mWtm (140mg, 1.44 mmol) t b 'Ji^7^> (334 

hi, 2.40 mmoi) iistwififcc %.tm&tio*mmu m^htzm 

W>/»tta:^;i/=5/l) fcTJfitSiU 2-^DP-5- (N-p<^;i/-0-^^ 

;i/hh*D^>7^) ^*-;i/t:ys?> (I77mg) zmtzo 

1, 4-^^-9- > (4iL) *s ±B-e#&nfcKUy>8S#» (175 mg, 0.740 
mmol) fcl, 2-^^^y-2-p<^;i/7°D/l> (133/zL, 1.26 mmol K JftR* U 
t>k (152mg, l.lOunol) £j&H;tx 100°CTl6f^P^»Ufeo M«ft^iIU 

;i/A-^nn^;i/A/^^y-;i/=93/7) -e»»u (166 nig) &#fc 0 

IK*: 78% 

J H NMR (CDClj) 5(ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 
Hz), 6.51 (1H, d, J = 8.9 Hz), 6.10 (1H, br t, J = 5.6 Hz), 3.79 (3H, s), 3.33 
(2H, d, J = 5.9 Hz), 2.79 (3H, s), 2.20 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 289 (M + H) + 

#%#|71: [5- (N-i/^D7'DWl/-N-^W^7;i/ 

##$]70 fcNtH©*asfc<t 2-^nn- 5- (N-^^d7oW1/-N-^ 

KU5» (230 mg, 0.933 mmol) fr£>^i31b£tJ (275 mg) 

W: 98% 

*H NMR (CDC1 3 ) 5(ppm): 8.48 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 Hz), 
6.51 (1H, d, J = 8.9 Hz), 5.95 (1H, br s), 3.32 (2H, d, J = 5.6 Hz), 2.74 (3H, 
s), 2.16 (2H, br s), 1.87-1.81 (1H, m), 1.19 (6H, s), 0.88-0.83 (2H, m), 
0.73-0.66 (2H, m). 
APCIMS (m/z): -298 (M + H) + 
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#%#!I72: {5- [N- (2-t Kb^>i?-;i/) -N-p^;i/ 

#%$J70 i:I^tlO*Sfc<fcDN 2-^od-5 - [N— (2-fc l*p 



mg) %mtzo 
Jfc* : 99% 

'H NMR (DMS0-d 6 ) (5 (ppm): 8.31 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (IB, br t, J = 5.6 Hz), 6.73 (1H, d, J = 8.9 Hz), 4.81 (1H, br s), 
3.56 (2H, t, J = 5.9 Hz), 3.30 (2H, d, J = 5.6 Hz), 3.22 (3H, s), 3.00 (2H, 
t, J = 5.9 Hz), 2.72 (3H, s), 1.09 (6H, s). 
APCIMS (m/z): 303 (M + H)* 

#%#iJ73: 2-T^y-N-5- (N—>7V N-.?W]/7$ J 

)V) - 2 - f U 2 ^;U7°D ¥)V7 ^ y 

#%#|J70 hmUOHmzk D s 2-^PP-5- (N-i/7y^fJV-N-^f 

k»;s?> (169 mg, 0.688 oddoD frt>nw&x-& l %a (70 mg) * 

Jfc* : 34% 

*H NMR (CDC1 3 ) 6 (ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 Hz), 
6.50 (1H, d, J = 8.9 Hz), 5.88 (1H, br s), 4.18 (2H, s), 3.31 (2H, d, J = 5.6 
Hz), 2.87 (3H, s), 1.79 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 298 (M + H) + 

#%^J74: 2-T^-N- [5- (N-<>^1/7^XM-JV) -2-fU 



(250 mg, l.OOmmoDd^^IB'fb^rtl (300 
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m : 80% 

'H NMR (DMS0-d 6 ) 6 (ppm) : 8.27 (1H, d, J = 2.6 Hz), 7.60 (1H 3 dd, J = 9.0, 2.6 
Hz), 7.30-7.21 (5H, m), 6.62 (1H, d, J = 9.0 Hz), 3.94 (2H, s), 3.23 (2H, d, 
J = 5.6 Hz), 1.02 (6H, s). 
APCIMS (m/z): 335 (M + H) + 

##$175: -2-*3-)l-N- [5- (N-^JUT?. 

IR* : 59% 

! H NMR (DMS0-d 6 ) 6 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.59 (1H, dd,. J = 8.9, 2.3 
Hz), 7.24 (1H, br s), 6.66 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.6 Hz), 2.37 
(3H, s), 1.01 (6H, s).' 
FABMS (m/z): 259 (M + H) + 

###J76: 2-T^-2-^;i/-N- [5- (N-7i-;V7^^-^) 
lUm : 62% 

! H NMR (DMSO-d 6 ) 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.9, 
2.6 Hz), 7.25-6.94 (5H, m), 6.57 (1H, d, J = 8.9 Hz), 3.18 (2H, d, J = 6.3 Hz), 
0.99 (6H, s). 
FABMS (m/z): 321 (M + H) + 

##00 77: 2-T^y-N-{5-[N-(2-b FD^$/iW^)^JV*rjl/] 

- 2 - e u V)]/}- 2 ^;ut°p ^ > 
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JR* : 30% 

'H NMR (DMSO-ds) 6 (ppm) : 8.27 (1H, d, J = 2.3 Hz), 7.61 (1H, dd, J = 8.9, 2.3 
Hz), 7.23 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 4.67 (1H, br s), 3.20 (2H, d, J 
= 3.7 Hz), .2.89 (2H, s), 2.76 (4H, t, J = 6.3 Hz), 1.02 (6H, s). 
APCIMS (m/z): 287 (M-H)" 

##$J 78 : 2 - 7^ y - N- ( 5 -^/l/7 7^A- 2 - ^ 'J ^/l/) - 2 ^7" 

#%W6 iztmt.mm(o^m^ x d p^^jit^ xom> x> 1 30% Ty^-7& 

JR*: 77% 

»H NMR (DMS0-d 6 ) 6 (ppm) : 8.30 (1H, d, J = 2.3 Hz), 7.65 (1H, dd, J = 8.9, 2.7 
Hz), 7.16 (lH/m), 6.65 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.9 Hz), 1.01 
(6H, s). 

APCIMS (m/z): 245 (M + H) + 

###i]79: [5- (N-^^;i/T^ J Z)l*=.)]s) 

;v] -2-p<^;1/7°dk;i/^^ y 

##M66 tmm<Z>%&K:£t)^ 2-70D-5-(N-i^l/75y^l/*-^) 
W*jy (660 Eg, 2.99 mo\)fr^mZ(D\ ] G-&m (313 mg) §#feo 
iR^s : 38% 

! H NMR (CDC1 3 ) (5(ppi): 8.47 (1H, d, J = 2.5 Hz), 7.72 (1H, dd, J = 8.9, 2.5 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.97 (1H, br t), 3.32 (2H, d, J = 5.9 Hz), 2.97 
(2H, q, J = 7.3 Hz), 1.18 (6H, s), 1.11 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 273 (M + H) + 
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##$180: 1- [(5—>7Vfc:US»-2— ' UVT^S) ;>Wl/] ^D7°nb';V 

$M lW—±)\s'*y-#—i3=-y2 • tr^Zh U — (J. Org. Chem.X 57^ 
6071 H (1992 50] £IB«©7^«oTl^b£l- (T^pWI/) 
Dh*;]/7^> 2t8&}& (250 mg, 2.00 mmol) ^^;-M:§m BioRad AG(S: 

mm) 1-184 *>&mui>> (6.0 g) ^m^yv-^Ltzm, 3®b&o 5^ 

Hits 2-^DD-5->>ry bU^> (139 ng, l.OOunolK fttt* U £ A (276 
mg, 2.00 mmol ) N 1, 4 (2mL) §ifl^JHlI«iTs -«&£Jfc«**fco 

. y-;i/= 100/1-20/1) T"»bs JMBfrfrttl (70.0 mg, 0.372 mmol) 
JR*: 37% 

»H NMR (CDC1 3 ) S(ppm): 8.35 (IB, d, J = 1.9 Bz), 7.55 (IB, dd, J = 8.6, 1.9 
Hz), 6.42 (1H, d, J = 8.6Hz), 5.39 (1H, m), 3.37 (2H, d, J = 5.4 Hz), 0.70-0.59 
(4H, m). 

APCIMS (m/z): 189 (M + H) + 

##01181: 1- [(5—>T/ £'j^>-2-> OVTXS) */f7V<>?)]s 

(1) 1- (7^7^^) */t?u^>3-)iy$> 2mmm 

N- (y7xz;Mf|/» 7U7t h-h U;i/ (5.00 g, 22.7 mmol) t 1 , 
4-y7*DW> (5.88 g, 27.3 mmol) © Wl/X> (10 mL) StS^^h 
'Ji^7>^7A7D>J h* (500 mg, 2.20 mmol) 50JbfcBMb± h U ^A7j<^ 
(18.2 g, 22.7 mmol) 0fi^*C*^T-C«TLTin^&o Sffl7f-«Sift#bfc 
^ **JHjU 7DP$MT 3 0M£BUfeo #MWI*«fck«E»T^S/»>A-Cffi 
^ £/fc#£iSa&bfco igl^'J*»7A7nTF^77^- (^WW 
Bf&x*-;i/ = l/l) nmmU l-*/?J-\- [N- (i?7i-Wfl/» 
y] *y$xi^y$y%>m (200 mL) fciSJgU 2mol/LM (4 mL) fcflnfcgilT 
-flftftj* bfco 7PD*;VAt"2 b 7*1 %m b@# (1 . 58 g) 
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(200 mL) C»J»U -^bfi^ (270 mg) s WIS (5.35 mL) 

%mx.7kmr (50psix 36w-ifeEjfc£tffco -fe^-r F^iiM^itM 

ftiirt? (1.21 g, 6.44 mmol) £f#fc 0 
JR* : 28% 

'H NMR (D 2 0) 5(ppm): 3.28 (2H, s), 1.85-1.72 (8H, m). 
APCIMS (m/z): 115 (M + H) + 

( 2 ) so t mmftismt «fc t> si ( d u tz 1 - ( t- ^ y ^ ^) 

i/^n^>^-;i/r^> 2 Mii (2.07 g, 10.7 mmol) J; D ISfB'fb^rt) (1.21 g, 5.58 
mmol) $:Mbfco 
JR*: 52% 

! H NMR (CDC1 3 ) £(ppm): 8.35 (1H, d 3 J = 2.2 Hz), 7.52 (1H, dd, J = 8.9, 2.2 
Hz), 6.41 (1H, d, J = 8.9 Hz), 5.71 (1H, m), 3.33 (2H, d, J = 5.4 Hz), 1.83-1.41 
(8H, m). 

APCIMS (m/z): 217 (M + H) + 

###|J82 : 2- ^'J^>-2 --f;i/?U] T^>^>- 

2-^;i/T^ y 

(1) 2- (T^y^^-;v) -2-^^>^i-^> 2t&M 
^■T§##^J 85 hm$.tiil3®X2-7y'?y<t? S > (3.00 g, 20.0 mmol) J; 

^IBftl^ (3.23 g, 11.2 mmol) Z&mhtco 
Jfc*: 56% 

X H NMR (D,0) <5(ppm): 3.51 (2H, s), 1.96-1.65 (14H, m). 
FABMS (m/z): 181 (M + H) + 

(2) #%«o tmnteJjmz&*)±mt*-&f$ 1 Ltz2- (t^^^^)D -2-t 

Wy*?i-T*y 2 £££ ( 1. 27 g, 5. 00 mmol) J; Dflif3^t)(928mg, 3.29mmol) 
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JR*: 66% 

l H NMR (CDClj) <5(ppm): 8.34 (1H, d, J = 1.9 Hz), 7.48 (1H, dd, J = 8.9, 1.9 
Hz), 6.40 (1H, dd, J = 8.9, 0.54 Hz), 5.87 (1H, m), 3.56 (2H, d, J = 5.1 Hz), 
2.03-1.66 (14H, m). 
APCIMS (m/z): 283 (M + H)* 

##$183: 1- [5-^7ytf'J^>-2-fJI/7^] 

(1) 1- (7^^fJP) is?U*P?)V7$.> 2« 
&mt&&%M 85 tmmtel5&X»i/?u*<!7f>;> (10.1 g, 80.0 mnol) cfc t) 

U&fo&b (3.01 g, 13.1 mmol) £A$bfco 

'H NMR (D 2 0) tf(ppm): 3.21 (2H, s), 1.79-1.46 (14H, m). 
APCIMS (m/z): 157 (M + H) f 

(2) ##«80i:HI«^ttfcJ;?)±8BT?^bfcl- (T$/^;v) S/^p* 
^;K7^> 2 BOBS (1.15 g, 5.00 mol) «fc ft tt1itfb&& (1.01 g, 0.390mmol) 

IR*: 78% 

»H NMR (CDCI3) <5(ppm): 8.33 (1H, d, J = 1.8 Hz), 7.48 (1H, dd, J = 8.8, 1.8 
Hz), 6.56 (1H, d, J = 8.8 Hz), 6.31 (1H, t, J = 6.0 Hz), 3.64 (2H, d, J = 6.0 
Hz), 1.80-1.26 (14H, 1). 
APCIMS (m/z): 259 (M + H) + 

###184: 1- t: 'j 2 ->f ;KT^y) i/?uy?)lT 

. (1) 1- (T^St^fr) ^D7W>> 2tttttt 

m£.tZ&%M 85 tmmtt&?*s9v79;'> (5.00 g, 71.4 mmol) «fcD» 
IBftlirtJ (5.14 g, 29.5 mmol) S^rtbfco 
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IR*: 41% 

'H NMR (D 2 0) <y(ppm): 3.38 (2H, s) 3 2.36-2.16 (4H, m), 2.03-1.83 (2H, m). 
APCIMS (m/z): 101 (M + H) + 
(2)###iJ85 (2) fcra»*^iSfcJ;D±IB-C^jaibfcl- {TKJ^^-)V) i/ 
7^)17 2«^(865mg, 5.00mmol) «fc t> tKfB<fb-&#> (497 rag, 2.45 mmol) 

JR*: 49% 

*H NMR (CDC1 3 ) tf(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.51 (1H, dd, J = 8.9, 2.4 
Hz), 6.44 (1H, d, J = 8.9Hz), 5.67 (1H, brs), 3.49 (2H, d, J = 5.4Hz), 2.13-1.69 
(6H, m). 

APCIMS (i/z): 203 (M + H) + 

##$J85: 1 - [(5-->T^^U^>-2-^;i/T^y) ^)V\ i/pV^i/fr 
7K> 

(1) 1- (T$S**-JU) >s?U^*i/)V7*> 2%SKfi 
ispn^y-jy (9.80 g, 100 mmol), WbT^^—*? A (10.6 g, 200 mmol X 
Wflith U£A (4.90 g, 100 mmolX 28%T>^E ~ T7JC (20 ml) J - 

)]/ (180 mLX zfc (100 mL) C«#U 50VX' 3 l$IH£j6&-frfco 

hue? atK^t-t;i/* u ttfc ufcfts * d d ^at- 2 Ufeo 

4 mol/L mt&m- 1, 4 -^^-^1t>«-(50 mL) &iD;U £bfc@#:£3m • 
bfeo d©*)©^oi^y-;i/ (400 mL) fc$gj£b-Kfli&& (1.00 g, 4.41mmolX 
Wtt8 (20 iL)'&Jnit**T (50 psiX 36°C7f-l!fe5*S^*fco -fe^-f h£$Stii 

^feBiiU »fB<b-&* (7.28 g, 36.0 mmol) 
IR*: 36% 

»H NMR (D 2 0) 5(ppm): 3.27 (2H, s), 1.77-1.39 (10H, m). 
APCIMS (i/z): 129 (M + H) + 
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(2) ±|BT'1%J#bfcl- (T$J*?-)l) ^D^^>;!/7^> 2Wm (LOO 
g, 5.00 imol) <M#y-;i/«S?b BioRad AG (SUMO 1-X8 -itysmw 
y (14 g) ZtinZ? V -ihLtzikZMLtco zm*MW&s 2-^DD-5-i/7 
Vh°'J^> (695 mg, 5.00 mmol)s N, V7°n 5. > (1 mL) N 

1, 4-^*tf-> (20 mL) £«2jqM^T\ -fteJS£-t*fco MJ«£Si 
i>aS§^ , JAW7A^n7^^77^-(^PD^i/A/^^;-;i. =100/1 
-6/1) TflU M3{b^r% (916 mg, 3.97 mmol) £t#fc 0 
79% 

'H NMR (CDC1 3 ) <5(ppm): 8.34 (1H, d, J = 2.4 Hz), 7.49 (1H, dd, J = 8.6, 2.4 
Hz), 6.61 (1H, d, J = 8.6 Hz), 6.54 (1H, t, J = 5.9 Hz), 3.85 (2H, d, J = 5.9 
Hz), 1.79-1.46 (10H, m). 
APCIMS (i/z): 231 (M + H) + 

##$|86: 2-^^)1-1- (4-^fD?rijy) -2-7UV))/7$ > 
4-7;i/^-P-hD^>-g>(2.12mL, 20.0 mmol) ©1, 4->J**V> (20mL) 
IWj'J^A (3.04 g, 22.0 mmol) mil, 2-V7X ; -2- t^K? 
UA> (4.19 mL, 40.0 mmol) £j)D;L, 3 Bm»M?ftb£o R&MIibtie 

mzffi&z&tz'&s &ttzmm^zv)vx.>T:m&L, mim^m (4.42 g, 20.0 

mmol) £fife^hbTt#fco 

'H NMR (DMS0-d 6 ) d(ppm): 7.95 (2H, d, J = 9.7 Hz), 7.12 (1H, br s), 6.72 (2H, 
d, J = 9.7 Hz), 3.02 (2H, br s), 1.50 (2H, br s), 1.04 (6H, s). 
APCIMS (m/z): 208 (M - H)* 

#^J87: l-7-'J/-2-^fjb-2-7'DtJl/7^> 
(1) l-?^'jy-2-^^V-2--fD7D^> 

T^U>(9.11 mL, 100 mmol)cD^^y-;i/ (30 mL) ^it2--hD7'D;1> 
(8.98 mL, 100 mmolX h U r > B (0.500 mL) ZtoZ-fzo Ml^M»«b& 
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#&37X WiJ> (7.49 bL, 100 mmol) £»TU * btmffitimLftifibm 

* * y -;i/T?*SS&SfcJ& bT 1 -T- u y - 2 2 h p yu a 

> (13.0 g, 67.0 mmol) £t#fc 0 
«: 67% 

(2) (1) unit l-T-V J -2-M-)V-2.--Yu7uA> (2.00 g, 10.3 
mmol) (D*?;-)l (20 iL)s WfiK (20 mL) S^giftfcs 0°CTffig&* (4.00 g, 
61.5 mmol) *Jpjt N £MT?2ISIBI«#-Ufco -fe5>-f h £^}IBtJ#J£ 

Miu **** pn^AT-itnife 0 tii^Mi7yi>>>)A-e« 

MJET«£g*LT«{b£rtl (1.59 g, 9.68 mmol) *fffc 0 
JR*: 94% 

'H NMR (DMSO-ds) d(ppm): 7.07-7.00 (2H, m), 6.63-6/58 (2H, m), 6.50-6.44 (2H, 
m), 5.35 (1H, ti J = 5.8 Hz), 2.84 (2H, d, J = 5.8 Hz), 1.05 (6H, s). 

##0088: 1- (4-^7/7-Uy) -2-^-2-7PK^7$> 

4-7MDr hp^>-e>Of^t»Dfc4-7;i/2|-D^>V— h U/l/ (2.42 g, 
20.0mmol) g^t^'J W*7A^DYh^77-f- (Chromatorex(§ 

fflm) NHs 7^S/U^Ts a^>/^PP^1/A=2/1) T'MbfeM&s # 
#W6i:B«i©iif^CT#Bft^«J (456 mg, 2.40 mmol) £#fc 0 
«*: 12% 

'H NMR (DMS0-d 6 ) tf(ppm): 7.41 (2H, d, J = 8.9 Hz), 6.71 (2H, d, J = 8.9 Hz), 
6.50 (1H, t, J = 5.7 Hz), 2.93 (2H, d, J = 5.7 Hz), 1.47 (2H, br s), 1.04 (6H, 
s). 

APCIMS (m/z): 190 (M + H) + 

##«: 1- (v-?-*sV;) -2-^^-2-7 , DWI/7^> 
T-V><pfot>*)liZ.v-T-l'¥y (6.15 g, 50.0 mmol) £MK #*0987fc|^ 
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mizLxmmb&m (3. so g, zsa moi) £f#fc 0 

'H NMR (CDCI3) (5 (ppm): 6.72 (2H, d, J = 9.2 Hz), 6.63 (2H, d, J = 9.2 Hz), 4,75 
(3H, br s), 3.70 (3H 3 s), 3.08 (2H, s), 1.28 (6H 3 s). 
APCIMS (m/z): 195 (M + H) + 

#%$I90: 1- [4- (N, ti-V*?JU7§;7>))/*-)]/) 7-'j;] - 2-* 

(1) (N, N-^f;v7^;^M^i/) ^y^y 

4-7)]/Jrw<y-&y7>)]/*=-)V$V7j H (1.95 g, 10.0 mmol) ©THF (40 mL) 

(2.09 mL, 15.0mmol) N 50% ^^^7*^>7jc^M (1.26 
mL, 14.0 mmol) SMTCiiniL fflfiStt!20#IH«#bfco E«»|ifiH!f 

4bt4-7;i/*D-i - (N, N-^^^;i/T$y^;p^;0 ^>-tf> (2.03 g, 

10.0 mmol) £t#fc 0 

(2) (l) tl#fe4-7;i/tD-i- (N, N-vtz-frrs; zm-ju) ^> 

Hf> (2.03 g, 10.0 mmol) fcSM V7P ^ > (2.26 mL, 13.0mmolK 

1, 2-^T^y-2-7<^;V7°D7l> (3.14 mL, 30.0 mmol) £iD;L 170°CT10 
«iPM#bfe 0 2mol/L7j«b^hy£A7j^$£«s TkJl^^D D*;i/Af 
fimbfeo «®Mla^7jcT"^#^s »#WT^*$/>>A-c*»Lfco 

. (Chromatorex(a«lS*R) NH N y*?*/*)*/?* ^*^y/>7 D n*;i/A=l/l) fcT 
»SU *W3<fb£rt) (956 mg, 3.52 mmol) ^l#fe 0 
35% 

'H NMR (CDClj) 5 (ppm): 7.55 (2H, d, J = 9.2 Hz), 6.64 (2H, d, J = 9.2 Hz), 4.83. 
(1H, t, J = 5.7 Hz), 3.00 (2H, d, J = 5.7 Hz), 2.66 (6H, s), 1.21 (6H, s). 
APCIMS (m/z): 272 (M + H) + 
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#%0|J91: 2-**)V-l- (4-*?))/3-*7-V;) - 2 -7ti hVl/7* ^ > 

(1) 2-*?)V-l- (4-p<^;b5 L ^-T-i;y) -2--hD7*D7l> 
7-*)><Dftto\) fc4-*?-)]/?*T-V > (1.55 mL, 12.5 mmol) H 

«?!)87(l) J:|5i^(cbT 2-^^-;i/- 1- U^^v^myy) -2-^h 

07D^> (1.44 g, 12.0 mmol) £f#fc 0 
W: 48% 

(2) 1 -7- U 7 - 2 3-)]/- 2 h D 7*D^>©ft;b DC2 1 
- (4-^fW7^'j;) -2--hP7n^7 (700mg, 2.91mmol) £J3l\ 
Wifely U #>{f;i/ft -7 A7 n v b 7*^ 7 - (Chromatorex(g^|g4SO NE, 7 
US'7 % ^>/^dd*M=2/1) IZTmgiLtclimits ##0>J87 (2) ^IbJ 
«fc LT^IB^tJ (510 mg, 2.42 mmol) £#fc 0 

JR*: 83% 

1 HNMR(CDC1 3 ) tf(ppm): 7.20 (2H, d, J = 8.8Hz), 6.59 (2H, d, J = 8.8Hz), 4.18 
(1H, t, J = 5.9 Hz), 2.94 (2H, d, J = 5.9 Hz), 2.34 (3H, s), 1.18 (6H, s). 
APGIMS (m/z): 211 (M + H) + 

2-pWI/- 1 - (p-Wwi>>0 -2-7°Dt:;i/T^> 
>©ftb!)Kp- h;W^> (1.07 g, 10.0 mmol) S&fc^U* 
^*7A^D7h^77^- (Ghromatorex(^W) NH S 7S^>'JS'7\ -n^t 
it>/W^^;i/=5/l){3TM^bfeW^##»^TO^bT^lB^b^(500 
mg, 2.80 mmol) £f#fc 0 
«: 2@P£28% 

'H NMR (CDC1 3 ) <y(ppn): 6.96 (2H 3 d 3 J = 8.4 Hz), 6.56 (2H 5 d, J = 8.4 Hz), 3.93 
(1H, t, J = 5.9 Hz), 2.93 (2H, d, J = 5.9 Hz), 2.22 (3H, s), 1.27 (2H, br s), 
1.16 (6H, s). 

APCIMS (m/z): 179 (M + H) + 
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(1) 1- (4-^^>^;i/*-;i/T- yy) -2-p<3S>i/-2-- hn7-n^> 

(l) T^ti^ 2-*^;v- l- (4-^;i^;f:p-uy) -2- 

- hD7°D^> (650 mg, 2.70 mmol) O^DD^JVA (25 mL) ^tfc0°CT*70% ^ 

z-tnu^mmw. (1.53 g , 6.22 imoi) mnz., muT-mmmwLtzo 

(2) l-r-Uy-2-^^;i/-2--hnrD^>©^t»t)t (1) -zmtzB 
m%m\ ##$187 (2) tllliC LT^IBftl^ (161 mg, 0.664 mmol) £f#fco 
]&*: 2^P^25% 

'H NMR (CDC1 3 ) tf(ppm): 7.68 (2H, d, J = 8.6 Hz), 6.65 (2H, d, J = 8.6 Hz), 4.96 
(1H, br s), 3.02 (2H, s), 3.00 (3H, s), 1.50 (2H, br s), 1.21 (6H, s). 
APCIMS (m/z): 243 (M + H) + 

###>J94: 2-^3^-1- (4-KD)J^XM-/l/7-'jy) - 2 -7°P 
^^l/7^>0^fcDtt:n'J^> (1.09 mL, 13.0 mmol) #%#I90 

hnmvLLxmm^m (4i6 mg, 1.40 mmoi) zmtco 

ik^: 2^14% 

'HNMRfCDCL,) S(ppm): 7.60 (2H, d, J = 8.9 Hz), 6.63 (2H, d, J = 8.9 Hz), 4.82 
(1H, t, J = 5.7 Hz), 3.22-3.17 (4H, m), 2.99 (2H, d, J = 5.7 Hz), 1.79-1.72 
(4H, m), 1.46 (2H, brs), 1.21 (6H, s). 
FABMS (m/z): 298 (M + H)* 

###»95: 1- [4- (N, N-i?x.?)l7$ S T^'jy] 

^;u-2-7°nt:;i/'7 > ^> 
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?*?-)Vr$>>®ttt>!)£i?x.3-)]/T$> (l,.34mL, 13.0 mmol) %m\ 

m^tm^hxnmih^ a. 19 mg, 3.97 mmoi) %mtz 0 
jr*: 2 mm 40% 

1 HNMR(CDC1 3 ) tf(ppm): 7.57 (2H, d, J = 8.8 Hz), 6.61 (2H, d, J = 8.8 Hz), 4.77 
(1H, t, J = 5.7 Hz), 3.18 (4H, q, J = 7.3 Hz), 2.99 (2H, d, J = 5.7 Hz), 1.35 
(2H, br s), 1.20 (6H, s), 1.12 (6H, t, J = 7.3 Hz). 
FABMS (m/z): 300 (M + H) + 

###196: 1- (4-7MD7-'jy) - 2 2 -7*D tr;i/T^ > 

(1) 1- (4-7;i/^-07-U» -2-^f>V-2--hD7n^> 

T-U >©ft£>D fc4-7;VtP7-'J > (2.84 mL, 30.0 mmol) #% 
«87 ( 1 ) t».ltl- (4-7MP7r:ij;) - 2 2 -- h D 
7°P/1> (4.04 g, 19.0 mmol) £f#fc 0 
Ifc*: 64% 

'HNMR (CDC1 3 ) d(ppm): 6.93-6.84 (2H, m), 6.60-6.53 (2H, m), 3.79 (1H, br s), 
3.56 (2H, d, J = 7.3 Hz), 1.65 (6H, s). 
APCIMS (m/z): 211 (M - H)' 

(2) (l) T-#fcl- (4-7;i/tD7-'J7) -2-p<^-;i/-2--hnrP7i 

> (2.12g, 10.0 mmol) <DM?;-)l (15 mL), * (15 mL) (1.00 
mL, 12.0 mmol), WGTy^t—tfh (1.34 g, 25.0 mmol), tf-— ii—vt? • ^>>-fe 
^-X (Org. Synth.), ^5^, 855H tB«©WK*K:«eoT#&*l*ffi»-«l^ 
& (3.28 g, 50.0 mmol) »x., iPM^Lfeo & lfil^ 2^P^t 

(1.00 mL, 12.0 mmol) §Jn* N tf3MiDM^»fe 0 -fe^ h 

zkfiSKv >7 A TM^, »ETi^*ff * bT*KWb£»(l . 20 g, 6. 58 mmol) 
W: 66% 
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'HNMR (CDClj) <5(ppm): 6.92-6.82 (2H, a), 6.61-6.53 (2H, m) 5 4.01 (1H, br s), 
2.91 (2H, d, J = 5.1 Hz), 1.23 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 183 (M + H) + 

##$197: (4-^OD-l-7^7^) - 2 tS^^'d 

1, 4-^^DD7^7^> (1.99 g, lO.Ommol) <D\ZV*jy (lOmL) 
1, 2-V7^; -2-*3-)V7vny (3.14 mL, 30.0 mmol) £flP;u immuMt 
Mbfco &M£*IMbfc&t 2mol/L7«b^ h 'J ^A««Jn;u 7kJi£^ 

= 15/1; SIAI^OD^M : mT>^T7K = 10:l,v/v«^^U #£> 
ntz^WM) ttMSU ^HB{b^tl (2.22 g, 8.85 mmol) *ntzo 
!&*: 89% 

'H NMR (CDCI3) 6(ppm): 8.18-8.13 (1H, m), 7.91-7.81 (3H, m), 6.14 (1H, t, J = 
5.1 Hz), 3.56. (2H, d, J = 5.1 Hz), 1.49 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 251 ( 36 C1M + H) + , 253 ( 37 C1M + H) + 

#%#|98: 2-T$,J-2-*3-)l-N- (1-7^7^) 7n¥)VT$.> 

##^197^^*1^2-7'^ y-N- (4-7DD-l-7^7^-;i/) -2- 
^^;i/7"PhVVT^> (1.00 g, 3.99 mmol) ©^^7-;i/ (20 mL) S«fc^7 
>^-£A (5.03 g, 79.8 mmol) N 10% >^*Jt>k-$m (50%^, 300 mg) £ 

ftfcSKitfc^* pd/^7, 2mol/L #Mfci- b V t> KM^mtW^s 7km*V? n 

TTOfb^t) (830 mg, 3.84 mmol) £^fco 
ifc*: 96% 
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'HNMR (CDCI3) <5(ppm): 8.90 (1H, s), 7.92-7.88 (1H, m), 7.79-7.75 (3H, m), 6.09 
(1H, t, J = 4.3 Hz), 3.62 (2H, d, J = 4.3 Hz), 1.58 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

###199: 2-T^y-2-^^;U-N- (3 Vi?=.)U) 7"DUl/7^> 

SM1W24124 (W097/24124) ti3*© 3 - ^ n P h' U 9V > (770 mg, 6.70 
imol) fcs 1, (1.39 mL, 13.5 mmol) tN, 

N-SM y70WH^7 5. > (3.48 mL, 20.0 mmol) %Jnitx 170°CT"1M# 

[Chromatrex (SAM) NH. 7^>U^T N fii^V~»fJl//^^;- 
;i/ = 9/l] TliU fcffifli^Kl (948 mg, 5.71 mmol) 
JRa(R : 85% 

»H NMR (CDCI3) <S(ppm): 8.50 (1H, dd, J = 4.3, 1.4 Hz), 7.13 (1H, dd, J = 8.9, 
4.3 Hz), 6.71 (1H, dd, J = 8.9, 1.4 Hz), 5.43 (1H, m), 3.36 (2H, d, J = 5.9 
Hz), 1.20 (6H, s). 
APCIMS (m/z): 167 (M + H) + 

##$1100 : 2-7^y-2-^;i/-N- (4-eiu^;w yu^jiTS.y 

(1) 1, 2-V?^;-2 (2.59 mL, 25 mmol) ©TP (50 mL) 

mmts j^^U^A (4. 14 g, 30.0 mmol) &t>*4, 6-^nnby=^> (2.55 
g, 17.0 mmol) £fln;ts I)ltl«jfLfco BOT^^i^s M^IiltH 
£» *s U * 7A^D?f^77^- [Chromatrex Nft, 

7^>y^5\ ^i^~n^x^;i//^^y-;i/=9/i] t«i, 2-T5.V 

-N-(6-^DD-4-b*'J - 2 - p< ^;i/7°D tVl/T 5. > (2. 58 g, 12.8 

mmol) £f#fc 0 

*H NMR (CDCI3) <5(ppm): 8.33 (1H, s), 6.38 (1H, s), 5.80 (1H, m), 3.20 (2H 3 m), 
.1.23 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 201 ( 35 C1M + H) + , 203 ( 37 C1M + H) + 
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(2) (6-^PD-4-t';>^;i/7^) -2-*3-}V7 

PW^> (2.58 g, 12.8 mmol) ©x^y-;i/^ (50 mL) id s 10%^^<7 
A-^IS (50j^2k, 1.00 g) t^mry^-^A (8.20 g, 130 mmol) §JPx.Ts 

iM^>'j5bW7A^D7b^77^- [Chromatrex 7 ^ i/ 

yj/^ «x^;v~Mx^;i//p<^y-;v=9/i] -cttssu «iBfli£ft (2.03 

g, 12.3 mmol) 
JR*: 49% 

J H NMR (CDC1 3 ) tf(ppm): 8.54 (1H, s), 8.23 (1H, d, J = 5.9 Hz), 6.36 (1H, dd, 
J = 5.9, 1.1 Hz), 5.53 (1H, m), 3.23 (2H, d, J = 5.1 Hz), 1.41 (2H, br s), 1.18 
(6H, s). 

APCIMS (m/z): 167 (M + H) + 

###|J101: (5-^^>^;i/^^-2-b!U^;i/) -2-*^ 

1, 2-^7^-2-^f/l/7*n^> (1.66 mi, 16.0 mmol) ©1, 
*V->mm (20 mL) JSi^U^A (2.76 g, 20.0 mmol) Sth*S'J^HMbfe2 
-?nu-5-*#>X)l*-)\s¥W> (8.00 mmol) £iQ;ts 8 83MSfo«L 

j^7A^DYF^77^- [Chromatrex (g&j&ffi) NH, 7^>>U^>Ts Bt^x 

^;i/~^x^;i//^^^-;v=9/i] -ettasu auBft^ (1.94 g, 8.00 mmol) 

»: 50% 

»H NMR (CDCI3) tf(ppm): 8.57 (1H, d, J = 2.4 Hz), 7.78 (1H, dd, J = 8.9, 2.4 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.75 (1H, m), 3.29 (2H, d, J = 5.7 Hz), 3.03 
(3H, s), 1.29 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 244 (M + H) + 
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##09102 : - ( 5 - 2 -try -4-^ 

(1) -Xm VJ*-i-fr • ' trJi/j-fr U-(J. Med. Chem.) s 16 
%s 319JI (197350 ] IB«©2-^DD-5-^^;V^^-fU^> (5.89 g, 36.9 
mmol) ©T-fe h- h (200 mL) i:* (200mL) ©fi^SPfttx ;T*V> (Sflkffi 

(91.0 g, 148 mmol)£»bTs 4 5 °CT- 1 OIWLL 

■ea#LTit«ftN «§»W3 0iiiiifco (&t>tffc#KJi£s 5%^ 

*V«fct)*g^U 2 t ^dd-5-^^>7W^H^'J^> (5.66 g, 29.5 
mmol) £t#fco 

'H NMR (GDC1 3 ) 5(ppm): 8.94 (1H, d, J = 2.4 Hz), 8.17 (1H, dd, J = 8.4, 2.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 3.13 (3H, s). 
FABMS (m/z): 192 ( 35 C1M + H) + , 194 ( 37 C1M + H) + 

(2) 3-Py^-^647639tfB«©4-tert-^h^r^A;i/^-;i/^^y-4- 
*?frW)i>y (1.93 g, 9.0 mmol) (0 1, 4-V**y->®Wi (20 mL) fc, & 
m.-hV?7k (2.79 g, 20.0 mmol) t 2 p p - 5 -jrf * yZ)l*-)]/¥ y y> 
(1.15 g, 6.00 mmol) £iP;L, lMM^bfco SJte»*M*-C^bTiBi 
& s tt«*««6bfco ll&*l)feii^>UAm7^n7h^77'f - 
t>/Siif;i/ = l/l)«U 4 - tert-y h^^AM-;i/7>y - 1 - ( 5 
-^^ >x;i/*— ;V- 2 - tTU -4-^^K^yy> (2.12 g, 5.79mmol) 

l H NMR (CDCI3) <5(ppm): 8.62 (1H, d, J = 2.7 Hz), 7.84 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 4.43 (1H, br s), 4.00 (2H, ddd, J = 13.5, 4.6, 
4.6 Hz), 3.43 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 3.03 (3H, s), 2.12 (2H, d, 
J = 13.5 Hz), 1.68-1.55 (2H, m), 1.44 (9H, s), 1.40 (3H, s). 
APGIMS (m/z): 370 (M + H) + 

(3) 4-tert-7>^>#;^-;i/T^y-l- ( 5 -*#>Z)\/ts-)l- 2 - 
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fc'Ui^t/) -4-*$-frW)V> (2.12g,5.75mmol) 0^DP^^>gi (10 
mL) t s h'J7MDil (10 mL) %muLtzo MjSM£|i^jg-e 3IM 

mnhfco fi*«*«lltbT»6ilfca**x^y-^/t»j||U BioRad AG (fifi 

M^MtT^IB^t) (1.28 g, 4.77 mmol) £f#£ 0 



*H NMR (CDC1 3 ) <5(ppm): 8.61 (1H, d, J = 2.7 Hz), 7.82 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 3.89-3.80 (2H, m), 3.73-3.63 (2H, 1), 3.03 (3H, 
s) ? 1.69-1.45 (4H, m), 1.32 (2H, br s), 1.21 (3H, s). 
APCIMS (m/z): 270 (M + H) + 

##08103 : 4-75,S- 4 1 - ( 5 2 - Y. U t'^ U 5> 

W: 33% 

•H NMR (CDCI3) 5(ppm): 8.00 (1H, d, J = 2.7 Hz), 7.28 (1H, dd, J = 8.9, 2.7 
Hz), 6.60 (1H, d, J = 8.9 Hz), 3.60-3.43 (4H, m), 2.18 (3H, s), 1.69-1.46 (4H, 
1), 1.34 (2H, br s), 1.17 (3H, s). 
APCIMS (m/z): 206 (M + H) + 

###1104 : 4 -7 5 J - 4 1 - ( 3 - £ U tr^ U ^ > 

2 ->? D p - 5 - h y 7;i/^-p^ ^;i/tr y y >©fti> 19 fcs a^fF9724i24{c:fB 

fgCD 3 D D YL U ^>£fl§V\ #%#|50^|^I1it bTliHB'fb^rtl^tffeo 
JR*: 36% 

*H NMR (CDC1 3 ) <5(ppm): 8.54 (1H, dd, J = 4.3, 1.4 Hz), 7.17 (1H, dd, J = 9.3, 
4.3 Hz), 6.91 (1H, dd, J = 9.3, 1.4 Hz), 3.80-3.61 (4H, m), 1.71-1.61 (2H, m), 
1.58-1.49 (2H, m), 1.34 (2H, br s), 1.21 (3H, s). 



JR*: 64% 
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#%$J105 : 1- (5-7*n^-2-tf'M^-;i/) -4-^;v£^ 

2-^PD-5-h »;7;u^-D^^;i/fU^>©'fttoDfc s 5-7d^-2-^ 
sum: 58% 

'H NMR (CDC1 3 ) d(ppm): 8.26 (2H, s), 3.92-3.69 (4H, m), 1.74 (2H, br s), 

1.63-1.42 (4H, m), 1.19 (3H, s). 

APCIMS (m/z): 271 ( 79 BrM + H)Y273 ( 81 BrM + H) + 

##$1106: 2-**-fr-l- (N-^iV7-'j;) -2-7W)VT%^ 
4-7Mny— l )><Dtt-bt)lzN-*?-)\sT-V> (3.25 mL, 30.0 mmol) £ 

m\ 0%®mtmnfcvzmmk&m (2.04 g, 11.4 moi) *mtz 0 
&m-. 38% 

] H NMR (CDCI3) (ppm): 7.22 (2H, dd, J = 8.6, 7.4 Hz), 6.84 (2H, d, J = 8.6 
Hz), 6.69 (1H, t, J = 7.4 Hz), 3.24 (2H, s), 3.03 (3H, s), 2.17 (2H, br s), 
1.18 (6H, s). 

APCIMS (m/z): 179 (M + H) + 

mmm 1 : mi 



ft-&fjl lOOmg 

% m 60mg 

mnWX'/v^/v ( 30mg 
# 2mg 

^^TU >^-7^^^>e7A lmg 
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mm 2 -.mm 

15 0mg 

fLU 2 8 0mg 

fb-£#Jl lOOmg 

ilfil 4 0 g- 

p-h h'D^r^^m^^^' 40mg 

p - b K d 3^>£m«:/n hVb lOmg 

7hD^iJ-7l/-A- 0. Ice 

ztiiz7k%tuz.x±m i o o c c t-tz>o 
ffikmiiwp-wmmmi 

*Ki*fck XlK [7^;M^T-£(Villhaueretal.), *S#?F 6011155] fBtt 

3000 rpm 20#HI»iiyr*£ Wi§^lU GSffiLfco S^'y7 7- 
teU HEPES(«J»*ft 25 udoI/LK £U\ 8Mb?- h U 7 A(«ll*& 140 mmol/L)^ 

>7>£ 2 M »U hMm 25 ^L, SlK ^b^^^->A(80 mmol/L) 
^^tfSjS^*^7 7'-25 M tiDitv iSCT5»Ilfe 0 &t>^ 
)imz Gly-Pro-AMC (AMC:7-T^ ^-4-^^1/7^ U » (illl 50 /ziol/L) i§ 
50 ul mnt%Zbtz£*)BLJ&*m]l£Ls mUlZT 20 BlffilfdT^gL . 
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fzo DPP- IV rSt£ fc «fc D MM b fe MCA 390 nmT«e£tl& 460 im 0^% 

«n^J:tj;^Ibfeo DPP-IVtgtt{±^«oT»tBbfeo 

DPP-IVH^rSt4=100x {1- (Fs-FO) / (F100-F0) } 

F100 : M£M bfci§-£© AMC ©^Jt 

FO : M£» b&fr o tcWi-SO AMC ©Mftjg 

Fs : -tf->7>£«lbTs ifilM^»byc«^r© AMCO^Jg 

DPP-IV©r£tt£ 5 0%Pi^<r&*lg ( I C so ) ullbfco 5fgJH£fg 



B2 a 





npp-TVBHlP ( ICcn nmol/U 
u\i i v vjob /n IX v a^oO i nmoi/ w 


101 


31 


103 


61 


201 


392 


204 


20 


206 


32 


207 


15 


221 


27 


226 


18 


233 


19 


238 


11 


403 


124 


407 


20 


501 


23 


524 


34 


529 


26 


602 


41 


703 


53 
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mm 2 :m±mvfflftm 

£bfc& N Um<h<&®% 30mg/kg©ffi«-e»&^.U WbWfr-n-y. (2 g/kg) 

mmmmtmLtzo Mmmi±m^mm^.mm i^mm^m^^^-z 
-rx;i/.=« ^) ] ^ffli>x»u mwiib&m±o.5%*j-)]st)iv~x 400 

£?gjs¥U£#bfco ^^^3gt^-T (**& Student's t-test fc^T p<0.01 T» 

m3 a 





dose(mg/kg, po) 


am 


1 mg/dL) 






0 # 


$Uift3 0 






69 ± 2 


127± 6 


101 


30 


68+2 


104± 4** 



mm 3 :tam±&mmR 

24^fTO^bfeWistar^tS-7 y h (10M^ N ^t-^U/H <DJfiliHHB&9H 
Slfc^ SS^b^^img/kg©M*-e^p^#U ifit>t:^;i/3-^ (2 g/kg) 

* h U- (Clin. Chem.) s 6^ s 466 Jf (19603O N ■^•^'J-^V- 
;1VD^- (J. Clin. Path.) „ 22#, 246H (196930 N -*^+J • 7^ 

* (Clin. Chem. Acta) N 40#, 1151 (197250 N ? U-^;i/ ^^h'J- (Clin. 
Chem.) N 20# N 606H (197430 49] {3 «fc £> « b s H»^ftl±0.5%^^;V-fe-n/ 
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H4iS 

i^rn 5 o i ®mt±9mimm 







M(mg/dL) 


•fb-&t)S-#. dose(mg/kg, po) 




#M 30 




88±7 


197±14 


501 1 


95±7 


182±16 



ib&%n&^ dos< 


3(mg/kg, po) 




i(mg/dL) 






120±10 


310±23 


513 


1 


109±6 


252±22 



% 6^ 







Jftli 


l1i(mg/dL) 




dose(mg/kg, po) 


0# 


mfkffi 30 






108±8 


277±18 


233 


1 


93±15 


183±8 



fltCc 
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m & <n is m 

1 . -JKsS ( I ) : 
A-B-D 

Mmwm b < t&m&o i-kdu gj&g l < t±^«meD 3-f7v* 
u b < &#gm© i v - 3 - * 7V u g&g b 

< »g&© 1,1- - 3 - 'J g&@ b < fci#g&© 3 

-Jc^W V g&& b < »g&© 2,5-^tKD-l-tTDy ;i/Ss 

Bit^b<{±#gm©i-t:DU;i/»s gm^b<&#g&©t:^u^y^ gm 
^ b < tt*g&© i — r > k u ems b < &#g&© 1 — r > k u 
g&g b < (i#gm© i t h- d > f u g&^ b < mmmo 1 - 

rh7th*D^y u ;v»s x&gt&gi, < fi^gm© l -5r* tpn^i; 
iu 

Bfct 

a) - (C(R 1 )(R 2 )) k CO- (sSi+s kttlfr£,6©S»£&U R'MR 2 ^ 
*s g^b<{i#g^©T;v^*, gm^b<{^gm©^^T;i/^;va s 

mm b < iiifioni^tim g&g b < mm&<D7)),>T g& 
m\s<tmmm<DT)v*-n&, g^b<»gm©Tu-;^s gt&gb<B: 

&W&(DT7)i*)v&s g^b<(i#g^©^D^i;-;i/^ x&gJft:gL< 
R^R^ft^mM^-liti&oTs x&k#2JiJLt©^-&> WD^ofcj^* 

« b < i^gm©^^^*;^ wtwm b < ttm&aMattxas* 

b) -co (c(r 3 kr 4 )) m - r 3 »*r 4 ^ m-wtmtn-ox, *M 

tilW3R 1 ZiWR , i:rail7!»0N mttl*&6©18R%*1-) T?*£ftsak 
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c) - (c(r 5 kr 6 )) „- u^k R'avR 6 ^ ra-xtta&ot, zMnm 

d) -CO- N XI* 

e) -S0 2 -£StU 
Dtt. 

-u-v [s^k ura^L<}i#g^©t:^7^>^^;i/Ss x&^t:^ 

^>^^HS$U V&-E-R 7 (S;*s EttJMS^ -CO- -C ( = 0) 

g&s u < mm^mmrh*)^ mwm b < tt^gm©^sm*^Ss 
b < mmWkor u g#m b < y^sm©:^;^;^ st^ b < 

_ W A_ X A_ Y A_ Z A 

1) W A SU ? Y A {i, HH-Xli&fcoTs Ki&jl^ fiffiHJ^^ -SO- -S0 2 
(R 8A ) - U4\ R 8A &!uIBR 7 £m*T-fc3) £HU X A &g& 

^ b < ii^g^cD^^r;v^ u w$m b < mm%k®mm^mmi? e. 
Tknic^ i or&i^s. mwsM b < t±#s&©7 u u gm^ b < mmm 

(D^UTV-KTfrlclsy&s (C(R 9 )(R 10 )) q-tSl'+'s q&lfr£ 

6©n«aiu R a RVR 10 i$, m-wmte^T, ?mm^ ggmb<»g 
moT)^)vm, gi&gb < ^^amofli^T;!/^;^ gmg b < mmm® 

gf&g b < &#gm©r i) gt&g b < ii^gm©T^;i/^;i/^ 
b < ii^lio^r p?'J ft&£ b < izwmm®^ D7'J 
;W^MIlb^^fc^bfcR 9 ^R 10 i:«^Ji^i:-^^^oTg 
^b<j±*gjfe©fli^T;v^;^%^i- (fc£u - (c(r 9 )(R 10 )) q -* 
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bte%m®MWk&Il 6 %VR l0 tft^T7mJ%?X-&%Z bitted) %> 
§V^iX A ^W A XiiY A ^S-r-N (R 8A ) -®M-^©-N (R 8A ) -fcHfcfc& 

V (X A ^W A X{±Y A /b^1—N (R 8A ) -<73#£©-N (R 8A ) -h-^fc&o 

2) w a sify a {^ iwi-xfci^&o-t, mmm^ mnm^ -so-, -so 2 

-s Xfct-N (R 8B ) - (5C^ R 8B {ilylBR 7 ^^^^-r) *$U X A f±- (C 
H 2 ) r - (5£>K rttl*6 6CDfiftft*r) **U Z A &, gmSb<fcfc#g& 

)V*))/& mWlMV< ^tl©^rP7'J-JV7;^/Vi N -S0 2 -N (R 15 ) 
(R 1 6 ) [S*s R 15 ^J;t>*R 16 (i|5l-X^^oT, 7jc«^s g^b<» 

-itftoiiigK i±#g^©^s;it*jg* mmm^mmmm^v u s? 

g&£ fitz £ U X&gt&g b < mmWk®l>XT<D£ : h U 7/WD^ 

7x-;i/S N ^>X/k*-/l/7xrM, ~ hD7x-/V4 N i/77 7x-/H, 

tPU;i/*> -f^^v^u;^ t^u;^ hur^u;^ ^h^\/>J 

**V*J7V U fr&s ?7*J7V U ;i/*s X&IB^B&^t- D7U -/VSSStiPs 

x&g a -r 17 g a &, -co-, -c (=0) o-s xi±-so 2 -zm 
bs R l7 (±fiiBR 7 ^^i^-efe-s) «aw w A ^^^%*« 
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- c h 2 c o - s&r»£*: » z A &- h d »xfcb> t y *-cgm£ nfc t- u y;vas 

2 . D#-W A -X A - Y A - Z A T*&6!§ 1 Jltl3tg©^««S^6<]tl^ 

3. B#-C0 (C(R 3 )(R 4 )) m - R 3 s R 4 RVmit?n?timmt 

4 . a t < &£ii&<z> l-KD'j x&gj&g t < imn&<D 

B#-C0 (C(R 3 )(R 4 )) m - R a s R 4 St>*m|i^ti^titulB^|5iaT- 

D^-W c -X c -Y c -Z c W'MY c ft-N (R 8C ) - R 8C & 

ifffBR 7 i:^T$>2.) **u x c \mwm\y<\±^m^(Dmm,T)]y^y^ 
rest < t±*ggicDfli5^aft«3SS*e>*3tiJs^* i ofcv^atx e^b < & 
&m&<DT »; i/ >^ rag t < »#»77/^ ra& u < 

(C(R 9 )(R 10 )) q -[S+s qttl*»e>6©«jR%au R 9 &l>*R 10 fci\ l^-X 

fcUl&oT, TkSUB^N gm^b tvwvSs ragb<tt#raz) 

fli^7-;v^Ss wm\;<\zimWk<Dmmmmm, raBb<tt#ra© 
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